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Record-Breaking 


Plate Girders for 


Nickel Plate R.R. 


The largest plate girders built in modern times are 
being made for the double-track skew crossing of the 
Nickel Plate over the. four-track roadbed of the Illinois 
Central R.R. at 79th St., Chicago, described in Ungineer- 
ing News of Oct. 28, 1915. The work is part of the 
Grand Crossing grade separation. 

The bridge has three lines of girders. The girders of 
the middle line, which carry the heaviest load, are made 
deeper than the others—10 ft. 10 in. b. to b. of angles 
as against 9 ft. 814 in. for the outer girders. On account 
of the sharp skew, five spans are required. The normal 
span length is 125 ft. 844 in. ¢. to c.; but the end spans 
contain girders of 130 ft. 644 in. c. to &. length (131 ft. 
) in. 0. too.) The latter, however, are lighter than the 
125-ft. girders of the middie line, which weigh 130% 
tons. 


The 130-ft. girders are the longest single-span plate, 
girders in use. Heavier girders were used by the New 


Ordinary masonry bearings at the abutments would 
have made the girders of the end spans several feet longer 
than the clear opening, and as the end spans are the long 
est. the extra length was specially objectionable here, mm 
creasing the section and weight of the girders consider 
ably. ‘To avoid this, steel columns are set in the abutment 
to carry the girder end, the masonry serving merely as 
earth wall. This construction makes the end support 
practically identical with the intermediate supports, ex- 
cept that the columns are lighter and are braced by the 
concrete instead of by diagonals. The layout is shown in 
Fig. 3. 


STRUCTURE EXPANDS FROM MIDDLE SPAN 


The bearings on the two middle bents are fixed. Ap 
parently the expansion in the single 125-ft. length | 
tween these bents did not require consideration. The 


nm? 


other two bents and the two abutment bearings are expan- 


FIG. 1. A 131%-FT, GIRDER OF THE 79TH ST. BRIDGE, ON CARS FOR SHIPMENT 


York, New Haven and Hartford R.R. in grade-crossing 
elimination at Worcester, Mass., two years ago. These 
are up to 122 ft. long, and the heaviest weighs 170 tons, 
which is 40 tons more than the Nickel Plate girders. 

Structurally, two highly individual features of the 
bridge are the method of support at the abutments and 
the method of providing for expansion of the bridge. 
Longitudinally the five spans are continuously coupled 
so that they expand as a unit—an arrangement frequently 
adopted in modern bridge practice. 


sion bearings. Longitudinal stability of the middle or 
fixed span is given only by the fixity of the columns on 
their footings. The railway clearance below does not per- 
mit of introducing kneebracing, and’ the middle span is 
not framed into the columns but rests on top of the col- 
umns, as do the other spans. 

The type of expansion bearing is unusual and interest- 
ing. No rollers or segments are used. The shoe itself, 
however, is a rocker shoe to allow for deflection of the 
girders without canting of the bearing plate. 
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The rocking seat of the shoe is not made by a pin, as The make-up of the girders follows standard practic 
usual, but by the shaping of the two halves of the shoe in generally. The flanges are made up of a single pair o' 
, the solid metal. The lower shoe plate is a steel casting angles and up to six cover plates, supplemented by a pai: 
the upper surface of which carries two semicylindrical of side plates below the angles. Ordinary stiffeners ar. 
convexities, each giving the effect of a half pin laid on the crimped over the flange angles, but the load-carrving 
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FIG, 2. LOCATION PLAN AND SECTION AND SMOKE-PROTECTION DETAILS, 79TH ST. BRIDGE OF N. Y. C. & 
ST. L. RY. AT CHICAGO 













plate, one for either of the two spans meeting at the shoe. stiffeners over the shoes are left straight and have fillers 
The girder is seated on this half pin by means of a forged over the web. The difference in the shaping of the abut- 
shoe plate bolted to the girder, in which a concave half ment ends and the intermediate ends of the girders is 
cylinder is milled. As the concave half cylinder is shorter shown by the details in Fig. 3. 
than the width of the forging, an adequate lateral guiding A remarkable feature of the girders is that the flange 
effect is secured without further attachment. angles are in one piece for the full length, thus eliminat- 
At the four fixed bearings the lower shoe plate is riveted ing the necessity of splicing the heavy sections. They are 
to the cap plate of the column. At the expansion point 8x8x114-in. angles. These long angles were rolled by the 
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FiG.s 3. ABUTMENT OF NICKEL PLATE R.R. BRIDGE WITH COLUMNS SHOWN 
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it seats on a 1-in. phosphor-bronze slide-plate dropped Pennsylvania Steel Co., Steelton, Penn., which is fabri- 
into a pocket in the column cap, and the shoe plate itself cating the girders and will also erect them. ‘The 129144x 
is loosely connected to the cap by means of bolts going %4-in. web-plates (planed from 130-in.) were rolled by 
through slotted holes, the Lukens Tron and Steel Co., Coatesville, Penn. 
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FIG. 4. GIRDER, COLUMN AND ROCKER SHOES, 


79TH ST. BRIDGE 


The floor (see Fig. 2) is solid, composed of concrete 
arches on ferro-inclave bent to half-cylinder shape, span- 
ning an average of 18 in. between transverse joists span- 
ning from outer to center girders. The regular joists 
are 15-in. I-beams, but at each girder stiffener ease of 
erection made it preferable to use two 15-in. channels. 

At the abutment and on the cap girders of the bents 
the joists are supported by a slide rail, the construction 
and arrangement of which are shown by sketches in Figs. 
2 and 3. At the abutments this support is necessary, but 
at the intermediate supports it is used solely to improve 
the deflection conditions and therefore the riding quali- 
ties of the track 

The bridge floor will carry a regular ballast and tie 
roadbed. The concrete of the floor is carried up along 
the side of the girders half way to the top flange, thus 
making the floor a continuous concrete trough. The 
trough is drained by pipes directly through the floor, 
discharging between the Illinois Central tracks. The con- 
crete at its upper edge against the webs of the girders is 
sealed by a longitudinal strip of asphalt mastic placed in 
a triangular pocket between concrete and steel. 

To shield the bridge against smoke gases and blast 
action from the Illinois Central trains below, the under- 
side of the floor will be protected with a cement-gun 
coating, applied after slipping Mitchell-Tappen metal 
caging over the joist flanges. In addition there will be 
cast-iron blast plates 3 ft. wide hung directly over the 
center line of each Illinois Central track. The construc- 
tion of this cast-iron protection is shown by several 
sketches in Fig. 2. Cement mortar will be packed behind 
these smoke plates, covering the angles and bolts which 
hold the plates and avoiding <he formation of any pockets. 

The columns will be incased in a concrete wall to a 
point about 5 ft. above top of rail (Illinois Central). 
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The bridge was designed by the bridge department of 
the New York, Chicago & St. Louis Rvy., of which E. EF. 
Hart is Chief Engineer; George H. Tinker, Bridge Engi- 
neer; Alvah M. Clark, Assistant Bridge Engineer. As 
already stated, the Pennsylvania Steel Co., Steelton, 
Penn., is contractor for shopwork and erection. 


* 


Examination Questions for 
Engineer-Draftsman 


The appended questions were given in a recent United 
States Civil Service Examination to candidates for junior 
engineer-draftsman in the Engineer Department at 
Large. Applicants were required to have had at least 
a high-school education and five years’ experience as a 
draftsman. For the examinations familiarity was neces- 
sary with calculations, structural details, structural shop 
practice, reinforced concrete and in making drawings 
from data. 

Use of a structural handbook was permitted. The 
general subjects and relative weights were: (A) Com- 
putations, materials and structural details, 35; (B) 
drawing and design, 40; (C) training and experience, 
25. The time allowed was 7% hr. 

QUESTIONS ON MATERIALS AND COMPUTATIONS 

Answer four of the following: 

1. Explain in detail two methods of calculating quantities 
of material dredged. 

2. Show a neat pen-and-ink section of a 
crete beam 10x15 in. by 20 ft. span. 
necessary assumptions and 
beam. 

3. A wall 500 ft. long, 30 ft. high, 3 ft. wide on top and 
12 ft. at base is built of 1:3:6 concrete. Specify the number of 
barrels of cement required and cubic yards of sand and gravel, 
making no allowance for waste. 

4. (a) Calculate the least thickness of metal in a 16-in. 
c.-i. water pipe under a static head of 150 ft. Allow safe 
unit stress of 3,000 Ib. in metal. (b) A screw has a 1\%-in. 
pitch; the lever arm is 20 in. and the load is 800 lb. Assuming 
efficiency as 60%, find the power necessary to move the load. 

5. Select a steel column of two channels and two cover- 
plates riveted to their flanges. The column is of square sec- 
tion and 20 ft. long. The total load on the column is 200,000 
Ib. Find the least weight of column per foot, using a safety 
factor of 4. 

6. (a) Give a specimen page of level note book showing 
field notes. (b) State the precautions to be taken in meas- 
uring over rough country with a tape. 


reinforced-con- 
Give all dimensions. Make 
calculate safe load per foot of 


QUESTIONS IN DRAWING AND DESIGN 


Answer two of the following: 

1. Determine graphically the stresses in the members of a 
given roof truss. 

2. A sketch showing two water mains of unequal size in- 
tersecting at 60°; required to develop the intersection area. 

3. Make a sketch of a wharf 120x30 ft. in plan. Draw a 
pen-and-ink section. Make a bill of material and estimate cost. 
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Bypass Around Leaky Tunnel in 
Catskill Aqueduct 


By CHARLES 





SYNOPSIS—Driving a bypass tunnel 400 ft. 
helow leaky Moodna tunnel of Catskill Aqueduct. 
Two 8-in. holes were drilled through 50-ft. con- 
crete plug in surface shaft—one hole for hoisting 
purposes, the other for chuting concrete for lining 
of tunnel. Drilling methods. 





Driving a shaft and tunnel supplementary to the 
Moodna pressure tunnel, which connects with the Catskill 
Aqueduct tunnel under the Hudson River at Cornwall, 
N. Y., to stop leakage from a damaged section, is practi- 
cally the last chapter of the gigantic water-supply project 
of New York City. The work itself is complete now, two 
months in advance of the time specified by the Board of 
Water Supply of New York City. There remains only 
the work incident to tearing out track, cleaning up and 
sealing the damaged and leaky section. The actual driv- 
ing and concrete lining of the tunnel and connecting 
shaft have been finished some time; in fact, the majority 
of the surface equipment has been boxed and shipped to 
other work. 

The original work was carried on through two shafts, 
known as No. 7 and No. 8, shown in the profile, Fig. 
1. No. 8 shaft formed the connection between the 
siphon under the river and the main water-supply tunnel 
and had been permanently sealed. No. 7 shaft was driven 
as an access shaft and was left open to permit operation 
of the aqueduct. The cracks which developed in the old 
tunnel are located near Shaft 8 and extend part way 
toward Shaft 7. 

When it was decided to replace the damaged section 
the plan adopted was to drive a new tunnel section paral- 
lel to the old, but located 400 ft. below it. To save time 
and expense the contractor was required to utilize Shaft 7 
(8 ft. 8 in. in diameter) for handling all materials. This 
necessitated sinking a supplementary shaft (designated 
No. 7A), 17 ft. in diameter and 400 ft. deep, from a 
point within the old tunnel and driving a new tunnel 17 
ft. in diameter and 900 ft. long. The latter formed the 
new connection between the siphon and the main water 
tunnel. A concrete lining reduced both shaft and tunnel 
to approximately 14 ft. 2 in. in diameter. 


PROVISION FOR HANDLING MATERIALS 


The contract was awarded to the Oscar Daniels Co., 
New York, and the work of installing equipment began ‘in 
the latter part of November, 1914. Active work on Shaft 
7A was not started until Jan. 2, 1915. The time inter- 
vening was devoted to installation of the surface plant, 
placing guides and apparatus for operating a cage in 
Shaft 7 and driving a dome or upraise over the location 
of Shaft 7A for hoisting headframe purposes. Prelim- 
inary work also included the installation of a platform at 
a point in Shaft 8 where the new tunnel was to be started. 

It was at first thought feasible also to utilize Shaft 8 
for handling materials directly from the new tunnel to 





*Ingersoll-Rand Co., New York City. 
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the surface. This shaft, however, had been sealed 
the top by a concrete dome and also by a concrete p)\- 
oO ft. thick and 30 ft. above the old tunnel, so that t! 
idea of using this shaft was abandoned. Blasting oper: 
tions for the removal of the 50-ft. plug would have en- 
dangered the shaft lining. The concrete dome, however, 
was remoyed, and the novel idea was conceived of utiliv- 
ing the portion of Shaft 8 between the new and old tun- 
nel levels by drilling two 8-in. holes through the plug wit! 
a core drill. One hole was used for passing the hoist cal) 
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PROFILE OF OLD AND NEW TUNNEL SECTIONS, 
WITH DIAGRAMS OF DRILLING ROUNDS 





FIG. 1. 


from the surface for handling a cage and the other for 
chuting concrete for the tunnel and shaft lining. 

The tunnel work was prosecuted entirely from Shaft 8. 
The first round was blasted on Feb. 6, 1915, and the last 
or breaking-through round on May 20. Driving the tun- 
nel and sinking the shaft were completed at about the 
same time. 


DrivinG AN UPRAISE 
Fig. 2 is a view looking up into the dome or upraise in 
Shaft 7A. Work in this upraise, which was 17 ft. in 


diameter and 31 ft. high, was necessarily slow, owing to 
the need for continual building of temporary staging, 








December 9, 1915 


FIG. 2. LOOKING UP INTO DOME OVER NEW SHAFT 7A 


which had to be torn out prior to blasting each round. 
Work was started on Dec. 31, 1914, and was completed 
Jan. 17, 1915. Three stope drills were employed for the 
drilling. The dome was concreted to form a setting for 
the hoisting headframe with its sheaves and to eliminate 
danger incident to rock sloughing off. 


SinkKING SHarr No. 7A 


In Fig. 1 is a diagram of the drilling round in the 
shaft. This round consisted approximately of 38 holes. 
For drilling the shaft as many as six heavy hand hammer 
drills (Ingersoll-Rand Co. “Jackhamers,” Bull Moose size) 
were employed at one time. The day was divided into 
one 8-hr. drilling shift and two 8-hr. mucking shifts. 
All holes were started 2 in. and bottomed 15¢ in. 
114 in. powder. The first round in the shaft was blasted 
on Jan. 22, 1915, and the entire sinking of 400 ft. was 
completed in 76 rounds, giving an average advance per 
round of 5.26 ft. After sinking 306 ft., drilling was 
stopped for 26 days to do concreting, and was resumed 
again on Apr. 20. In portions of the shaft it was neces- 
sary to employ temporary steel lining. 

All hoisting in Shaft 7A was handled by bucket, except 
in the case of the spoil, when the transferable bodies of 
the 2-ton steel cars were used. 


DRIVING THE SUPPLEMENTARY TUNNEL 


The supplementary tunnel, 17 ft. in diameter and 900 
ft. long, was driven by the usual heading-and-bench 
method. The round (in Fig. 1) consisted of 26 to 28 
holes in the heading and five holes in the bench. 

Work in the tunnel was started from a platform placed 
in Shaft 8. The first round was blasted on Feb. 6 and 
holed through on May 20, during which time 206 rounds 
were drilled, blasted and mucked, giving an average 
advance of 4.37 ft. per round. The drilling and muck- 
ing may be said to have proceeded simultaneously. The 
first drilling crew worked from 8 a.m. to 4 p.m. and the 
second from 8 p.m. to 4 a.m., while the first and second 
mucking crews worked from 4 p.m. to 12 midnight and 
from 4 a.m. to 12 noon. Holes in the heading averaged 
from 7 to'8 ft. deep, and from 6 to 8 ft. deep in the bench. 
All holes were started 2 in. and bottomed 15 in. 
Changes of steel averaged 24 in. Four No. 18 Leyner-In 
gersoll water drills on two columns were employed in drill- 
ing the heading. Two drills of the same type set up on 
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Each machine was manned by 
About 150 Ib. of 114-in. “gelatin” was con 
sumed per blast in the tunnel and 90 to 100 Ib. in the 
shaft. 

Air was furnished by two 1,200-ft. motor-driven Im- 
perial air compressors, a pressure of 90 Ib. being main- 
tained at the drills. The air was conveyed both to the 
tunnel and the shaft by means of two 4-in. air lines. 
Water for the drills was taken from the leakage in the 
tunnel. All haulage was performed by storage-battery 
locomotives. Lining the tunnel started after holing 
through, Blaw steel forms being used. 


tripods drilled the bench. 
two men. 


The smoothness 
of the concrete lining of this work is a feature worthy of 
note. 


ENGINEERS AND CONTRACTORS 


D. E. Baxter and C. L. Ostenfeldt supervised the work 
for the Oscar Daniels Co., S. A. Knowles being Superin- 
tendent. The engineers of the Board of Water Supply 
were George J. F. Carey, Field Engineer, and W. B. 
Hoke, Section Engineer. Ralph M. Wheeler, Department 
Engineer of the Northern Aqueduct, was in charge for 





FIG. 3. WHERE WORK WAS STARTED ON SHAFT 7A’ 


Note steel forms at point where old tunnel section is to be 
plugged by a concrete wall fitted with bronze door 


the Board of Water Supply under the direction of Alfred 
D. Flinn; Deputy Chief Engineer, and J. Waldo Smith, 
Chief Engineer. 

A description of the circumstances which led to this 
repair work, that is the leakage which started the trouble 
and the then proposed methods of repair, was published 
in Engineering News, Nov. 5, 1914, p. 954. 

# 


The Field for Automatic Stream Gages in obtaining records 
of stream flow is discussed by C. H. Pierce, Hydrographer, U. 
S. Geological Survey, in the recently published Water-Supply 
Paper No. 375F. The necessity for automatic height gages has 
long been recognized, but determination of the proper field for 
them was not started until 1912. The problem was how to de- 
termine whether the conditions at a gaging station were such 
that two readings a day from an ordinary staff or chain gage 
gave satisfactory results and what conditions required an 
automatic gage. The conditions requiring the use of an 
automatic gage are summarized as follows: (1) regulation 
of the stream by power development, (2) operation of canals 
and ditches for irrigation, (3) large and rapid fluctuations due 
to run-off variations caused by rain or melting ice and snow, 
(4) inaccessibility of stations or lack of reliable observer, (5) 
continuous record needed for legal purposes, (6) human falli- 
bility of gage observers. The total number of stations main- 
tained by the Geological Survey in 1913-14 was 1,741, of which 
225 stations were equipped with automatic gages. 
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Gravel Roads of New Hampshire; 
Patrol Maintenance 





SYNOPSIS—Motlor tourists during the past sum- 
mer have generally praised the plain gravel roads of 
New Hampshire as being ideal. An investigation 
hy one of the edilors confirmed this view and led to 
some cone lusions as to how the state high way 
authorities accom plished such results. Those con- 
clusions, briefly stated, are an efficient patrol sys- 
lem of maintenance and a willingness to spend suf- 
ficient money and time and trouble on plain gravel 
roads to secure results, The patrol system, the 
most powerful contributing cause, is described in 
sone detarl. 





The popularity of the White Mountains in New Hamp- 
shire for automobile touring has steadily increased dur- 
ing the last few vears, and during the recent summer this 
traffic was extraordinarily heavy. On many main trunk 
roads automobile traffic averaged from 800 to 1,000 
cars a day, and on the Sunday before Labor Day an un- 
official count of 1,500 cars was made on the road through 
Crawford Notch. Even under this excessive traffic, 
plain gravel roads have stood up remarkably well, and 
their almost perfect condition all through the season has 
elicited universal praise and admiration from touring 
parties, as well as exploded previous theories as to the 
possible traflic a gravel road could economically carry. 

New Hampshire is a sparsely settled agricultural state 
with a population of less than half a million and with only 
one city of over 75,000 (Manchester). A considerable 
share of the state’s prosperity depends on tourist travel 
to and from the White Mountains, and to attract and ho!d 
this traffic good trunk-line highways are absolutely essen- 
tial. 

The problem of building and maintaining over 1,000 
mi. of such roads with any sum of money which the finan- 
cial condition of the state justified was a hard one, and 
to the late S. Percy Ilooker, State Superintendent of 
Highways, who solved that problem in a very economical 
inanner, great credit is due. The record of these gravel 
roads has amply justified Mr. Hooker's prediction that 
they would prove ideal for the conditions to be met. Mr. 
Hooker's policy has been ably continued by Frederic E. 
verett, the present Commissioner. 

Needless to say, the excellence of these roads was not 
attained, nor is it maintained, by accident; nor yet is 
it by any means due to extraordinarily good material. 
It is the result of a carefully worked out policy to concen- 
trate on gravel-road construction, of good construction 


-and of thoroughgoing and really efficient maintenance ; 


and possibly, to some extent, it is due to topographic and 
limatic conditions, 


GENERAL Roap Pian or New ILAMpsuire 


As this article deals chiefly with the most important 
of these causes—maintenance—the general road policy of 
the state will be touched upon only briefly. Essentially, 
ihere are three main trunk highways north and south, 
the length of the state, and two main trunk highways 
east and west through the southern and northern parts of 


the state respectively, each built by codperation betwe 
the state and the towns and by special appropriatio: 
There are a few miles of state-built roads in wild 
ness sections of the state and there are numerous stat. 
uid roads where the state has assisted the towns to bui 
and maintain roads on important routes. The cost 
building the 550 mi. of trunk line highways has averag: 
*1,000 per mi., including grading, drainage and culvert- 

As to methods of construction, little needs to be sai 
It would be merely a rehearsal of first principles, wit! 
which every highway student is familiar, the practice 
Which, however, requires a large amount of rare gov 
judgment and horse-sense. On these New Hampshir 
roads just as much attention has been paid to foundatio. 
and drainage as if the wearing surface was to be $15,000 
a mile asphaltic concrete. The usual width of finished 
roadway is 21 ft., with a thickness of 1014 in. of grave! 
in the center and 3 in, at the sides. For compacting thx 
gravel, corrugated, sectional, horse-drawn rollers are gen- 
erally used, 

The total appropriations for road maintenance from al! 
sources have averaged about $250,000 per annum for 
the past three years, and with this sum the State Highway 
Department has improved and maintained about 1,000 mi. 
of gravel roads, or at an average annual cost of $250 per 
mi. (ranged from $119 to $850). It is not possible in 
many cases to draw any distinctive line between new 
construction and improvement (or maintenance), because 
there are instances where the original road needs little 
more than surfacing material, and the constant addition 
of new surfacing material is one of the prime requisites 
in gravel-road maintenance. 


Parrot MAINTENANCE ONE SECRET OF FINE GRAVEL 
toaps IN New HAMPSHIRE 


Starting. with well-built gravel or dirt and gravel 
roads, the problem is to maintain them under severe mo- 
tor-vehicle traffic. The successful method as demonstrated 
in New Hampshire has two prime essentials—honest, ef- 
ficient and decently paid patrolmen and a willingness to 
spend $200, $300 per mi. per yr., or even more in an ex- 
ceptional case, on plain gravel-road maintenance. It is in 
the latter essential that most highway departments fai! : 
for while they show willingness to spend $600 to $1,000 
per mi. per yr. to maintain bituminous roads, they 
generally balk at regularly spending $200 per mi. per 
yr. on dirt or gravel roads. 

Patrolmen are local men, appointed on the recommen- 
dation of the selectmen of their towns. They are intelli- 
gent natives, not the ordinary type of laborer. Each pa- 
trolman is required to provide himself with the following 
cquipment: Horse, dump cart, chain, shovel, pick, iron 
har, hoe, rake, ax and brush hook. Any other necessary 
equipment (on exceptional sections tar kettles, ete.) is 
furnished by the state. The patrolman is expected to 
spend his whole working day of 9 hr., six days a week, 
on the job during the working season. His pay ranges 
from $3 to $3.50 per day. 

In brief, the patrolman’s duties are to frequently patrol! 
his section and see that the road is clear of stones, broken 
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ass or anything of a foreign nature; to see that the 
itches and shoulders are cleaned, the culverts clear and 
ushes cut, and to pay particular attention to the cleaning 
if the culverts and ditches after each rain. He is to patch 
iny ruts and holes that may appear and drag the road af- 
er every rainstorm or shower or whenever the road sur- 
ace is damp. 

When necessary, a patrolman may hire, upon written 
onsent of the division engineer, such assistants as he 
ieeds, but for each patrol section only a limited sum is 
ordinarily available each year—generally $1,000 or 
$1,200; and it is in the interest of all parties concerned 
(the state, the town and the patrolman) to make this 
money go as far as possible. If a patrolman spends a part 
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thé town treasurer to cover his own pay, assistants’ pa) 
and material accounts. In cases of emergency, material 
may be purchased or assistants hired upon telephone order 
from the division engineer. 

Every patrolman is provided by the state highway de 
partment with two cart signs with his number painted on 
them. He is also provided with a staff having a sign on 
top, which he carries on his cart; or when he is compelled 
to leave his section of road to go to a gravel pit, or for any 
other purpose, he leaves his staff in an upright position 
beside the road just at the point where he has left it, 
so that he may be found if necessary 

Each patrolman is provided with complaint blanks 
which he is to furnish to all parties wishing to register 





TWO VIEWS ALONG TYPICAL NEW HAMPSHIRE GRAVEL ROADS, SHOWING TIMBERED SLOPES 


of his allotment in hiring assistants, he has so much less 
for his own labor and for materials, which he also purchases 
out of his allotment—that is to say, his working season will 
be shorter. By good judgment on the part of the patrol- 
man and division engineer this system works out admir- 
ably, and it makes the patrolman’s job more than that of 
a day laborer, and thus it requires and develops a higher 
grade of intelligence and workmanship. 

The patrolman makes daily postcard reports of his own 
time, assistants’ time, material, work done and weather 
conditions. As the towns pay part of the maintenance 
costs, the patrolman must keep a record of his work in each 
town. Upon the authorization of the division engineer, 
the patrolman makes purchases of such material as is nec- 
essary for his work. Where small quantities are purchased 
at a time, bills are not sent in every week, as otherwise 
required, but a total bill is rendered at the end of each 
quarter—May 28, Aug. 28 and Nov. 27. The patrolman 
pays these bills, sending receipts promptly to the highway 
office, and at the end of the quarter he is reimbursed by 
the state. 

There is no hourly allowance for overtime nor docking 
for short time. The patrolman is left largely to his own de- 
vices, but when he takes a day or a part of a day off he 
records the same and is paid only for the time he actually 
works. The working time of the patrolman is made up 
weekly from his daily post-card reports, and an order is 
sent him for presentation to the selectmen of the town or 
towns in which his section is, who give him a warrant on 


a “kick” in connection with the highway work. These 
complaints the patrolman is required to send to the divi- 
sion engineer. The patrolman is also expected to report 
all accidents which occur on his section of road and to 
take ordinary precautions on his own initiative to prevent 
accidents. He is also required to report any dangerous 
place or conditions on the roads or bridges of the town or 
towns which are not under his supervision, but he is to 
do this through the division engineer, and is particularly 
cautioned against criticizing the town authorities, and is 
urged to assist the town road authorities in every possible 
way in solving their problems. 

A system of supervising and assisting patrolmen by 
having three of the most experienced men act as part-time 
foremen, traveling over the various patrol sections and 
giving instruction and advice, has been tried and proved 
fairly successful in one division, but the scheme of organi- 
zation for the coming season is somewhat different. It 
is planned to have one experienced man give his whole 
time as inspector or foreman of patrolmen. The object 
is not so much that of checking the work of the patrol- 
men as to give them the benefit of the advice and ex- 
perience of the inspector in solving their particular 
problems. 

The state’s highway patrolmen are all deputy fire war- 
dens of the state forestry department and are furnished 
with badges and instructions in connection with these 
duties. in this work the patrolmen are governed by in- 
structions from the forestry department, but report all 
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fires and work done as deputy fire wardens on the daily 
cards sent to the division engineer. When necessary, 


special written reports are made by letter. 


Speciric INSTRUCTIONS FOR GUIDING WorK 
OF PATROLMEN 


The following instructions, while they may not contain 
any new points, are more specific than are usually found 
in highway literature and have the advantage of being 
founded on successful experience. They are taken from a 
wok of instructions for patrolmen by C. W. Brooks, one 
of the state highway division engineers. 


in dragging a road surface, the surface must be moist 
enough so that the drag blade will move the material from 
the high places and deposit it in the ruts and hollows. A road 
should not be dragged when too wet so that the first vehicle 
passing over the road will make ruts in the mud and destroy 
the patrolman’s work; neither should it be dragged when 
too dry, as then the loose material will not pack down. 
l’atrolmen should experiment with the different sections of 
their road so as to learn unger what conditions the best 
results are obtained from dragging. 

As a general rule the best time to drag is after a_ rain, 
when the road surface is moist A gravel road that dries 
out rapidly should be dragged during a light rain, while a 
hardpan or soft road can be dragged a day or two later. 

The best results can be obtained when a patrolman rides 
his drag. The use of a pair of front wheels is discouraged, 
is is also the use of what is known as a “bush drag.” Ex- 
perience has proved that the double-blade one-horse plank 
drag does the best work, and all patrolmen should study 
their drag and its various hitches and angles. When it does 
not work well the trouble is generally with the operator 
and not with the drag. 

It is better to drag a mile of road several times and get 
it in good condition than to try and drag 2 or 3 mi. and not 
finish any part of it 

When the weather is unsuitable for dragging, as during 
a dry spell, all patrolmen should cart all the new material 
possible in order to fill up all ruts and holes and resurface 
worn sections. Carting is essential during dry periods and 
hould never be neglected Whenever a patrolman is in 
doubt as to what to do next, the general rule is to cart new 
material, for all roads are constantly wearing out under travel 
nd it is necessary that the surface be continually renewed 
io take the place of the old material that is thrown out as 
mud or blown away as dust. Do not be afraid that you will 
do too much carting 

As a general rule, plan your work so as to begin at the 
far end of your section the first of the week and work 
toward home, commencing each day where you left off the 
night before Give your entire section equal care and atten- 
tion 

Save all the sods, leaves, rubbish, stone and refuse that 
you clean off your road and dump this waste material fn 
sjlaces where the bank is steep, so that by flattening the side 
lope there will be no need of a guard rail; or dump the 
material back of a present guard rail, so that later this 
;uard rail can be removed. 

All brush after cutting must be removed from the sides 
of the road or placed in small piles and burned. Under no 
condition should a patrolman dump brush off the side of his 
section where there is danger of it being set on fire by the 
traveling public. 

In cutting brush, all trees 4 in. or over in diameter should 
he left for shade purposes unless ordered removed by the 
division engineer. 
brush-cutting. 

Find out the location of all suitable surfacing material on 
four section and arrange with the owners to sell it to you. 

If you have a large stone or log to get out of your road 
have a load of earth in your cart or dumped near by before 
removing the obstruction, so as to quickly backfill the hole 
and not inconvenience travel any more than necessary. 

Never dump any material directly on your road or in a 
hole or rut. Always dump on a dumping board or shovel the 
material out of the cart. If for future use, the material can 
be dumped in piles on-the shoulders or side of the road and 
then when needed shoveled on the road surface. 

One dragging in the spring is worth two in the summer. 
Never try to drag all the road at one time. Take a certain 
section first and put it in shape, dragging two or more 
trips if necessary. 


August is the best month for general 
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Make the most of the weather conditions and drag wh. 
the surface of the road is wet, after a rain, so your drag c 
move material. Don’t drag a soft section when it is so w:. 
that the first vehicle will rut it. First fill the holes and ru: 
with material and then drag as the surface dries out. 

Clayey sections should be kept well crowned up to sh: 
water, and sandy sections should be as flat as possible to ho 
the rain water. The reason is that a clay road is best wh: 
dry, while a sand road is best when damp. 

Every patrolman is expected to work on rainy days ar 
should provide himself with suitable coat and boots to kee) 
dry. On days when it is raining very hard he may patrol hi 
section in a light wagon and see that all ditches, culvert 
and waterways are free and carrying off the water, and 4 
this time he should locate and mark all places in the roa: 
where water is collecting so that he can fill them as soon as 
the rain stops. On all other rainy days the patrolman 
expected to use his regular cart and outfit, and every patro! 
man should have material dumped in small piles along the 
side of his section, so that on a rainy day he can at onc: 
fill eli holes and ruts in which water is collected. 

The very best work on any road can be done when thi 
road surface is wet, both in filling holes and ruts with now 
material and also in dragging the road as the surface dries 
out. 


PosstBLE INFLUENCE OF CLIMATE AND TOPOGRAPITY 


The recent summer has been a particularly wet one. 
hut where proper drainage is provided water can do littk 
harm to a well-compacted gravel road. The rain has as- 
sisted materia/ly in protecting against the one great 
enemy of gravel roads subjected to dense automobile traf- 
fic, which is the dust nuisance. The roads were frequently 
dragged and kept well shaped and free from the slightest 
indication of a rut, so that the automobile traffic instead 
of injuring the roads actually aided a great deal in form- 
ing a smooth, hard, thoroughly compacted surface, every 
bit as smooth and even as one of bituminous macadam. 

Another favorable element is that many miles of New 
Hampshire roads are through wooded country, where 
dense forests line both sides of the highway and give 
shade to the road surface and prevent its rapid drying 
out. Moreover, the surrounding forests probably assist 
in keeping the soil of the whole locality in a more moist 
condition than that in an open country. 

Unless gravel roads have an opportunity to become thor- 
oughly compacted before a dry season sets in, it is always 
harder to maintain them in good condition and prevent 
dust. In some instances the use of an oil dust layer 
has proved beneficial, the oil in these instances being a 
nonasphaltic oil—a dust layer pure and simple—for then 
the character of the road is not changed. It may still be 
dragged, shaped and maintained as a gravel road. On the 
other hand, if an asphaltic or tar binder and grits are 
applied, the surface becomes a bituminous macadam to 
all practical purposes, and its maintenance becomes the 
well-known patching process, which is much more com- 
plicated than the maintenance of a plain gravel road, and 
lends itself much less readily to the patrol system of 
maintenance. 

Perhaps a combination of climatic and topographic con- 
ditions—the fact that the northern part of the state 
lies between the seacoast and a mountain range and is 
well forested—brings in another element which material- 
ly assists in keeping the roads of that section of the 
state in prime condition during the summer months. 
This is the heavy dew which falls nightly in sufficient 
amount to dampen the road surface. Dragging in the 
early morning after a heavy dew is equivalent to drag- 
ging after a light rain, and with this frequent dragging 
the roads may be kept in almost perfect condition. 
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Pile-and-Mat Foundation for 
Power House in Marsh 





SYNOPSIS—To carry Essex Station on Passaic 
River marsh, the full area had to be piled at mini- 
mum spacing. Unreinforced-concrete mat caps the 
piles ; pile-heads peeled where surrounded by con- 
crete. 
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A difficult foundation problem was presented at the 
Kssex power station, a large new generating station which 
the Public Service Electric Co., Newark, N. J.. is build- 
ing on the bank of the Passaic River in the extreme south 
cast of the city, in the tidal marsh of Newark Bay. The 









TIGs. 1 TO 3. FOUNDING A LARGE ELECTRIC POWER STATION ON SOFT MARSH 


Upper view—Original condition, August, 1914. Lower views—A section of piled ground inside of coffer-dam, end the finished 
boiler-house foundation 


soil is very soft, peaty and alluvial marsh ground to a 
depth of about 35 ft., to which depth the foundation 
necessarily had to go. Piles were the logical solution. 
But with very heavy concentrations of load it seemed in 
practicable to provide isolated pile groups. Apart from 
the cost of the footings, the weight of the station is very 
large—approximately 2 tons average weight per squar 
foot over the entire area, but by no means uniformly dis 
tributed—so that sufficient pile capacity could be obtained 
only by covering the whole area with piling 

Under these conditions recourse was had to a concrete 
slab or mat over the whole site, supported by piles driven 
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Typical Cross-Section of Substructure 
Showing Canals 
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FIG. 4. DETAILS OF TURBINE-HOUSE FOUNDATION FOR ESSEX POWER_STATION NEAR NEWARK, N. J. 
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FIG. 5. BOILER-HOUSE PILING AND FOUNDATION MAT, ESSEX STATION 
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all over at substantially minimum spacing. There is no 
steel reinforcement in the mat of the boiler house or tur- 
bine room (except under the canals). In the switch house 
the 15-in. mat between column piers is reinforced and has 
no piles under it. The latter arrangement was selected, 
as the column loading did not require piles over the whole 
area, and the 15-in. mat ties the structure together, as 
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there is a complete system of piling around and under 
the outside walls. 

The boiler-house and turbine-house foundations, with 
complete piling and with uniform mat on which are sup- 
ported stepped footings and piers for the columns, are 
shown in Figs. 4 and 5. 

Piles are spaced 30 in. on centers, minimum spacing; 
there are about 9,000 in all under the entire group of 
luildings. They were driven after excavating to below 
low water behind a pile-and-earth bulkhead coffer-dam. 
The space between piles was refilled with cinders and earth 


to the desired bottom of the mat, 9 in. below cutolf. The 
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tops of the piles were then peeled to give a clear 
with the mat concrete. 

The mat in the boiler house is 36 in. thick. thickene: 
under the stack columns up to 5 ft. in order to distribut: 
the load over the required number of piles, but mai 
taining a uniform elevation of bottom over the remain 
ing area. 


contact 


Thus there is ordinarily 27 in. of 
over the pile tops except under the stable columns. 
The conerete was placed in sections about 20 to 40 
ft. square, as conditions permitted. No 
made to form vertical construction joints. 


concret 


attempt 
A single curb 
timber of 6x6 was placed along the free edge of a section, 
its top flush with the intended top of the concrete, while 
below this curb the conerete was allowed to taper off out 
ward at its own slope. 


Was 


Thus a long flat-sloping bond sur 
face was produced, with a 6-in. rabbet or gain at its upper 
The latter feature the formation of a 
feather-edge joint on the surface of the mat. 

The top of the mat is 74% ft. below the column bases 
Under 
the turbine house and thi 
switch house these piers are connected to form a con 
tinuous wall, which assists in the load distribution. Con- 
crete floor surfacing will be laid on a cinder fill placed 
between walls and piers. 

The 
the engineering organization of the .company, under 
N. A. Carle, Chief Linde & Griffith, of 
Newark, N. J.. were the contractors for the foundation. 


edge. avoided 


Concrete piers are built on it to support the bases, 


several rows of columns in 


Essex station was planned and designed by 


Engineer, 


FIG. 7. FOUNDATION CONSTRUCTION PLANT ON ESSEX STATION (VIEW TOWARD TUNNEL FOUNDATIONS, MAY 11,1915) 
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New Methods in Building 
Concrete Cottages 
By C. E. Drayer* 


A development of experimental work continued over 
a number of months is represented in the building of 


the concrete cottages shown in Figs. 1 and 2. D. S. 
Ifumphrey, of the Humphrey Co., owner of Euclid 


Beach Park, a summer resort on the Lake Erie shore near 
Cleveland, Ohio, was the chief factor in the development. 
lle originated the concrete conveyor (Fig. 5), which is 
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roof with earth covering was hit upon, and it has prov 
satisfactory. 

The foundation of the cottage is a reinforced-concret 
slab resting on the surface of the ground, which serv: 
as a floor. Walls, partitions and roof are of rei 
forced concrete 4 in. thick. A parapet is built above th 
roof, partly to give a finished appearance, but also + 
retain the earth which is spread over the roof to kee; 
off the sun’s rays. 

After the general shape of the cottage was worked out 
there was need to find a form which would allow ful! 





Fig. 1—Early design, with pitch roof 
FIGS. 1 AND 2 


Fig. 2—Final design, earth fill on flat roof 


CONCRETE COTTAGES AT EUCLID BEACH, A SUMMER RESORT NEAR CLEVELAND, OHIO 


Designed to meet demand for low-cost durable beach cottages 


one of the striking features of the work. This is a distinct 
innovation in concreting methods. 

The summer cottages at 
a reasonable rent, but with modern conveniences, which 
required a durable but low-cost type of construction. The 
final answer, after considering various methods of build- 


motive was the demand for 


ing, Was the monolithic poured-concrete house. 
At first several concrete cottages with sloping roofs 


were put up. It was found, however, that the pitch roof 


was difficult and expensive to build and more difficult to 


keep in shape. Cracks would develop. Then the flat 


*1801 East 93rd St., Cleveland, Ohio. 


control of placing the concrete in the narrow walls. 
There was also need to devise a method of mixing and 
conveying for continuous supply of concrete of the proper 
consistency. 

Wood forms had been tried, but were unsatisfactory 
both because of the difficulty in placing concrete and 
hecause of the expense of taking them down and setting 
them up again. A set of steel forms manufactured by the 
Tivdraulic Pressed Steel Co, was then tried and found 
to be satisfactory. They are composed of pressed. steel 
studs, with removable form plates fastened to them by U- 
clamps. In Fig. 3 all stidding except that of the parapet 





FIG. 3. STEEL STUDS AND PART OF FORMS FOR CONCRETE COTTAGE 
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: in place, with a few of the form boards attached. These 
orms consist of 134-in. tongued-and-grooved boards, 
vith a pressed-steel plate on the face toward the concrete. 
"he forms are held securely to the studs by wedge 
lamps, which are tightened with a hammer. Bolts 
itting into keyhole slots in the backs of the studs hold 
the clamps securely in _ place. 

The concrete is mixed by a continuous mixer, which 
lischarges into a trough-shaped conveyor inclined upwari| 
and leading to a hopper above the roof of the cottage. 
A sprocket chain with steel scraper blades attached pushes 
the concrete up the conveyor trough into the hopper, 
from which a spout distributes the concrete to the forms. 
By swinging the conveyor and the spout, concrete is 
placed anywhere in the building. Mixer and conveyor 
are run by a small gasoline engine. About 4 hr. is re- 











See FIG. 5. RAISING CONCRETE TO FORMS BY SCRAPER 
CONVEYOR FROM CONCRETE MIXER 
eon 
oseaane 4 fe | 74 3” Tl . } oie P ‘ 
? x 2 : Ss s © Cis ) ea ove avo 
K 2-05" >| 14x54 ie cost of the forms must be distributed over about 
‘ Aon ; 50 cottages in order that the part borne by each may be 
5 ke , ap a ax4 Spikes | : © | : . : a’ 
By" kal ow enough to make them economical. It is expected 
Fitton cond that, with a gang working continuously, the concrete 
Horizontal Section at Goan es cottage with plumbing, clectric wiring, screens, awnings, 
Window pen 


Door Frames ete., can be built for about $600 under this community 


Window _ gg system, where a great number of similar buildings are 
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‘  Inult in the same locality. 
BEDROOM « 
eee Use of Electricity in North 
=§ [3-4 ; = > ° 
z Q iS American Cities 
x i wr ; 
y Window. Q An interesting table showing the per-capita consump 
x tion of clectric power in Winnipeg as compared with 
DINING = AND other large cities in Canada and the United States has 
soa | : . » . ° = , 
23-9 conve heen made by H. E. M. Kensit, of the Dominion Water F 
LIVING ROOM HW: Power Branch, in connection with a study of power ques- i 5 
tions in western Canada. Only 20 cities were covered, iT 
sa a hy as sufficiently complete data were not returned in re- af 
isis nes ess teecbipic ices Stitt A sia acaeetietid ue ae al sponse to inquiries of a larger list. iy 
1 : namte f won for aie ta . : . i 
FIG. 4. CONCRETE COTTAGE BUILT WITH PRESSED J he high per-capita figures for power consumption in iy 
STEEL FORMS Winnipeg are due to the low cost of electricity and the i 
high cost of coal and gas. if 
quired to pour one cottage, which contains about 50 cu.yd. The quoted figures are given as only approximate, al- [ 
concrete. A typical cottage is 35x21 ft., according to the though believed to be substantially correct. Care was 4 
plan, Fig. 4. taken to cover all sources of public electric supply for 


The interior face of the concrete is rubbed as soon each city, including street and elevated railways. In 
as the forms are removed and later painted with a con- each case the load and output for the city and district 
crete paint. The exterior is bush-hammered, except the are taken, but the population shown in the accompanying 
trim, which is rubbed till a smooth surface is gained. table is the estimated 1914 figure within the city limits. 


ELECTRIC CENTRAL-STATION LOADS IN AMERICAN AND CANADIAN CITIES, 1914 


co ly sian iia a ag lg ik Ry = 


Estimated Output, Kw.-Hr. 
Population, Connected Load, Kw. Peak Load, Kw. Genemend 
1914 Total PerCapita Total Per Capita Total Per Capita Figures Include 

Atte, GE. io. ccceekss 199,740 88,000 0.440 44,320 0. 222 145,684,803 730 Georgia Ry. & Pwr. Co. 
So NS? OS eee 457,900 137,872 0.310 67,424 147 302,220,107 660 Buffalo Gen. Elec. Co.; Cataract Pwr. & Condt. Co 
CUM TIS cis op,ce vine 2,436,000 852,000 0.350 344,500 142 1,280,962,600 527 a Edn. Co.; Str. Ry. Cos.; Sanitary 
Columbus, Ohio.......... 213,900 49,309 0.230 19,471 091 70,283,250 329 Columbus Ry., Pwr. & Let. Co.; Munepl. Dept. 
Detroit, Mich............ 583,000 87,800 150 329,395,900 565 Edn. Illuminating Co.; Munepl. Dept 
Louisville, Ky............ 232,350 97,000 0.417 28,200 122 100,692,219 433 Louisville Gas & Elec. Co.; Str. Rys. 
Milwaukee, Wis, 420,000 46,924 112 170,889,000 406 Wisconsin Edn. Co.; Commonwealth Pwr. Co. 


Minneapolis and St. Paul.. 601,900 144,778 0.240 91,655 
Nashville and Chattanooga. 179,590 60,843 0. 338 20,200 
ia 


152 270,168,475 450 Minneapolis Gen. Elee. Co.; Consumers Pwr. Co.; 
Twin City Rapid Trans. Co. 
113 71,401,500 398 Nashville Ry. & Let. Co. 
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Philadelphia............. 1,671,000 202,086 0.121 82,078 490 275,711,745 165 Phil. Elec. Co.; Str. Rys. . 

Pit Seay tee eee ae ee ee 71,000 316,500,000 553. Duquesne Let. Co.; Penn. Let. & Pwr. Co. 

P. IRE sa 1 aialis «409540 314,000 ‘ A 47,775 152 199,166,000 634 Portland Ry. Let. & Pwr. Co.; N. W. Elec. Co. 

Providence, R.1.......... 249,000 82,060 0.330 39, 160 113,286,600 455 Narragansett Elec. Let. Co.; Rhode Island Co. 

Rochester, N. Y.......... 248,000 177 0.274 29,813 120 123,850,785 500 ~=Rochester Ry. & Lat. Co. 

St. Louis, Mo............ 740,400 ines Se ek 92,176 125 319,151,753 430 Union Elec. . & Pwr. Co.; Elec. Go. of Mo.; 
United Rys. Co.; Laclede Gas Let. Co. 

Toledo, Ohio............. 187,250 60,315 0.322 23,965 128 91,996,426 491 Toledo Rys. & Lat. Co, 

Montreal, Que............ 570,500 222,000 0.384 65,000 .113 300,000,000 520 Montreal Lgt., Heat & Pwr. Co. ¢ : 

Toronto, Ont............. 468,000 178,677 0.382 64,064 137 250,240,500 535 a Let. Co.; St. Ry. Co.: Ont. Hydro-Electric 
System. > 

Vancouver, B. C...... : 186,400 61,290 0.330 34,300 184 124,884 565 668 ~=O«iB. >. Elee Trac. Co. - 

Winnipeg, Man...... . 226,000 136,000 0.600 43,300 191 167,765,000 740 Winnipeg Elec. Ry. Co.; City Lgt. & Pwr. Dept. 
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Halifax Ocean Terminals 





SY NOPSIS—Largest harbor work now in prog- 
ress in North America. Contracts let total $7,000.- 
000. Project to cost $30,000,000. Involves 6 mi. 
of new railway through virgin territory, 2,000-ft. 
landing quay, six prers and berths, all in deep 
water; complete railway and wharf intercommuni- 
cation and modern freight equipment. Remarkable 
quay-wall construction of GO-ton concrete blocks 
stacked up to make 60-ft. wall. 





The Dominion of Canada through its Department of 
Railways and Canals is now engaged at Halifax, Nova 
Scotia, in the construction of one of the largest port de- 
velopments in the world—a development which comprises 
hot only an entirely new location of the ocean terminals 
of a port now over 150 yr. old but also the radical revision 
of the railway entrance to the city. The scheme is of 
much more than local or even provincial importance, 
inasmuch as it is part of the transcontinental railway en- 
largements fathered by the Dominion Government and a 
bil for the transatlantic 
trade centering not only 


BELD FORD 
around interior Canada but 


BASIN 


the great northwest section 
of the United States. Start- 
ed in 1913, it has been con- 
sistently carried forward 
even during the financial 
stress of the past year and 
has now reached a substan- 
tial advance in actual con- 
struction. Contracts already 
let total over $7,000,000. It 
is estimated that the fin- 
ished scheme will cost four 
times that amount. The city 
of Halifax, the largest city 
itt Nova Scotia, is located on 
the east coast of that penin- 
sula, in a harbor of excep- 
tional natural advantages. 
Direct passage is offered ocean steamers from the open sea 
through a wide bay entrance to deep-water berths pro- 
tected by islands and promontories from the force of wind 
and waves and faced by a basin of ample space for man- 
euvering. Although quite far north, it is ice-free the year 
round. Furthermore, it is the port in North America 
nearest to Europe. Its location on the continent is not so 
wulvantageous, inasmuch as while it is on the Nova Seotia 


_peninsula, “the long wharf of Canada,” all railway con- 


nections must go north to the neck of that peninsula to 
reach the mainland. It has, however, an old-established 
railway which is tied up to the various Canadian trans- 
continental lines. 

The city was founded in 1759 and had only a provin- 
cial importance until the beginning of the railway era, 
when for a time it promised to monopolize the trade of 
eastern Canada. The more orderly development of other 
Atlantic and St. Lawrence ports, and particularly their 
rreater attention to transshipment and transportation ne- 


‘ 





FIG. 1. MAP OF HALIFAX, NOVA SCOTIA, SHOWING 
LOCATION OF THE NEW DEEP-WATER TERMINALS 
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cessities, soon caused them to surpass Halifax, and {\ 
many years it progressed but little as a port. 

The defect at Halifax lay in poor railway connection 
and more especially in inadequate and faultily locate: 
terminals. The main part of the city is situated on th: 
east shore, about midway down a peninsula about 5 mi 
long and 2 mi. broad, making out into the bay. Thi- 
peninsula, particularly the northern section, rises rathe 
abruptly from the shore, the rise continuing back to th 
neck. In consequence the early railway builders too 
advantage of the low level on the bay shore to bring th» 
tracks to a point about halfway down the shore line. 
Since the construction of the road, over 50 yr. ago, the 
city has grown southward, so that at present the center 
of business is a long way from the terminals, and, more 
important, the shore south of the terminal has become 
crowded with private wharves, warehouses and factories, 
the removal of which to permit a southerly extension of 
the railway would be most costly. 

For many years the ocean terminals have been in the 
congested districts just south of the railway passenger sta- 
tion, and in 1910, in an 
effort to improve conditions, 
the government undertook 
the reconstruction of this 
section, starting with the 
building of Pier 2, the large 
reinforced-concrete pier de- 
scribed in Engineering 
News of June 24, 1915. It 
was felt, however, that such 
provisions were only make- 
shifts and that some rad- 
ical revision of the whole 
‘harbor must be made if the 
port were to be developed 
to meet the national need : 
anticipated in the Canadian 
transcontinental and trans- 
oceanic trade expansion 
consequent on the rapi:| 
development of this vast 
country. To provide for this expansion the Intercolonial 
Ry. has been greatly improved and will be double-tracked 
with revised grades from Moncton to Halifax. 

The Intercolonial Ry. now entering Halifax and its con- 
necting line, the National Transcontinental Ry., both of 
which are under government control form a continuous 
line from Halifax to Winnipeg under one management. 
At the same time the privately owned railways of Canada 
are being extended with a vigor comparable to the best 
progress made at a similar stage in the development of 
the United States. It has therefore naturally become a 
part of the Dominion’s economic policy te develop an 
entirely Canadian control of the expanding trade between 
its people and Europe and to supplant the present partial 
control of existing trade by United States railways and 
ports, dictated entirely by present superior economic 
advantages. 

Halifax seems to have at least three dominant advan- 
tages to further this policy. It is the nearest port to Eu- 








December 


ope open all the year round and at all times, and should 
herefore be most desirable for transatlantic mail and 
assenger routes. It is a safe and easily accessible summer 
nd winter port for Canada, thereby differing from the 
St. Lawrence cities. It is an all-year port of call for ship- 
ing between Europe and North America. The last-cited 
ircumstance is considered a most important factor, as it 
sromises to guarantee a sure and constant outlet to trade 
even though the port is not established as a terminal. 
The accepted path of transoceanic steamers bound for 
United States ports would be lengthened only from 20 to 
50 mi. in calling at Halifax. 

As a result of these considerations the government in 
1912 decided to establish at Halifax a new deep-water 
terminal which should furnish safe and accessible land- 
ing facilities for vessels of the largest and most, mod- 
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ing quay 2,006 ft. long and six piers with six berthing 
basins, all physically connected with a passenger and 
freight terminal approached by a double-track railway, 
which enters the city across the neck of the peninsula and 
connects with the piers through the point at the south end 
of the city. At the piers full equipment is to be provided 
in the way of warehouses, elevators and railway-terminal 
facilities, while on the shore of Bedford Basin, just be- 
fore the railway makes its new detour back of the city, 
is to be built a large freight vard. A depth of 45 ft. of 
water is to be provided at all berths except two which 
will have 30 and 35 ft. respectively. 

The whole project, from freight yard to terminal, is in 
territory not now in commercial use, so that business can 
he transferred from the old to the new location without 
interference or delay. At present only the railway con 





b eC“. < 
ox MWS 


N 


y, APPROXIMATE 
LOCATION OF 
RAILWAY STATION 






Orgy Ne Sh SY OS SS GU, 
; ~ La 
D PASSI ——— NS. YS Sic 


—\ Seoee 


FIG. 2. LAYOUT OF QUAY AND PIERS AND LOCATION OF RAILWAY TERMINAL AT HALIFAX 


ern type and communicating railway terminals for pass- 
engers and freight located in the most desirable situa- 
tion with regard to city population and industries. 

An extended study of the harbor was made and de- 
signs were outlined at four different places—two at Dart- 
mouth on the opposite side of the bay, one an extension 
of the old terminals near the station and one, which was 
adopted, near the south end of the peninsula. The Dart- 
mouth schemes across the bay from Halifax were aban- 
doned mainly because of the isolation of the sites, it be- 
ing assumed from previous experience at other ports that 
it is difficult to establish new terminals removed from 
existing business centers. The extension of the present 
terminals was rejected largely because of the poor ap- 
proaches along the narrow shore level and the expensive 
dislocation of the business district which would be re- 
quired. The southerly plan was adopted because it did 
not have the disadvantages noted in the foregoing and in 
addition. had several decided advantages, which can be 
cnumerated as follows: 


(1) A location convenient to the center of the city; (2) 
utilization of a part of the city waterfront hitherto little 
developed, and largely unoccupied; (3) comparatively small 
effect on assessment value and taxation; (4) turning space 
in front of the terminals sufficiently large to permit the 
maneuvering of the largest ships; (5) convenience of the 
topography for a railway-terminal location; (6) sufficient 
depth of water to care for any ship now in existence or in 
contemplation; (7) room for a large freight yard; (8) possi- 
bility of extension at small cost. 


The location of the new deep-water terminal is shown 
in Fig. 1 and the layout in Fig. 2. It consists of a land- 


nection, the landing quay, Pier A and the breakwater are 
under construction. In immediate prospect, however, is 
the erection of an elaborate terminal building which will 
house under one roof the required facilities for steamship- 
and railway-passenger service. 

The total area to be used for the terminal will be about 
26014 acres, of which 198144 will be land and 62 in water. 
The bulkhead landing quay, as stated, is 2,006 ft. long, 
will have a minimum of 45 ft. of water alongside and will 
carry for its full length a passenger and freight building, 
the ground floor of which is to be used for freight and 
the second floor for passengers, baggage, mail and express, 
connecting through a large concourse to the new Union 
passenger station for all the railways. On the north side 
of Basin No. 1 are berths for two ships, one 700 ft. long, 
with a minimum depth of 35 ft. of water and the other 
500 ft. long with 30 ft. of water and each provided with 
double-story freight sheds 100 ft. wide, with three tracks 
at the back and one along the front of the quay. The 
five piers and basins (which have not as yet been started ) 
will each be 1,250 ft. long and each from 320 to 360 ft. 
wide. The basins will be dredged to give a minimum 
depth of 45 ft. at low-water level. There will be four 
berths to each pier and each berth will be provided: with 
two-story sheds and ample track connections. The layout 
of the station and terminal] tracks is not yet complete. 

At the extreme southern, or seaward, side of the piers 
a paved rubble-mound breakwater is being built along with 
the first unit of the docks. The breakwater will extend 
eastward from the shore into the harbor for a distance 
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of about 1,500 ft. and will be built out to and upon an 
isolated’ ledge of rock which is at present im places very 
close to the surface of the water. When required by 
demands of business, a quay wall can be built along the 
inuer side of the breakwater, which will itself then com- 
pose the centering for a new pier. 

The landing quay and the piers are to be of earth and 
rock fill behind concrete walls of novel construction. The 
lesign was selected after careful study of the requirements, 
which may be outlined as follows: 


(1) The great depth of water (45 ft.) to be provided at 
low water; (2) the varying levels of the present bottom of 
the harbor, particularly of the rock surface (3) the dip in 
the strata and the irregular nature of the rock and its broken 
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tically, are to be completely filled with concrete for th 
first 5 ft. and above that each stack is to have its face cell: 
and the middle line of transverse cells filled with concret: 
the remainder of the other cells to be filled with stone rip 
rap and sand so that in effect the completed wall will |x 
a retaining wall with a concrete base and a concrete fac 
strengthened with solid counterforts. Topping the wal 
above low water will be a granite-faced wall in the inter- 
tidal space and up to and including the coping, as a pro- 
tection against the frost and sea-water action which might 
damage the concrete. The shed and warehouse structure: 
will have their forward columns supported directly on thie 
wall and their rear columns on pedestals footing on 





FIG. 3. LOOKING NORTHEAST ACROSS HALIFAX HARBOR FROM SHORE END OF FUTURE PIER A 


and laminated character; (4) the impracticability of coffer- 
lamming on account of the exposure, great depth of water 
and danger of leakage through the rock; (5) the effect of the 
frequent ground swell and wind and waves on any staging 
ind floating plants, difficulty in securing good bottom for piles 
and anchors, great length of spuds required for dredging with 
scows and the regulation of the plant to the rise and fall 
of the tide; (6) the low range of the tide and consequent 
difficulty in securing bracing for either temporary or perma- 
nent works; (7) necessity for practically a vertical-face wall 
on a wharf to suit the modern midship section; (8) necessity 
for protecting the face of the walls against disintegration 
from frost or sea water and the action of ships; (9) avoid- 
ance of taking out any more rock from under water than 
ts absolutely necessary and having to replace it with concrete; 
(10) reduction of diver and expensive subaqueous work to a 
minimum; (11) necessity for rapid construction. 


Quay-WALL AND Pier Construction 


The quay-wall method of construction consists in 
lacing on a prepared bottom, in 30 to 60 ft. of water, 
stacks of hollow reinforced-concrete blocks fitting one 
on top of the other to form the required height and 
joined together laterally to form the continuous wall. 
\fter setting these blocks, their cells, which line up ver- 


concrete-pile clusters driven through the fill which will 
be placed after the wall is completed. 

The advantages of this method are that all the con- 
crete is mixed with fresh water, molded in air, and allowed 
thoroughly to mature before coming in contact with sea 
water and placed so that it will not be subject to frost 
action. The mass concrete that is deposited under water 
is placed under conditions as nearly ideal as possible. The 
design of the walls obviates the necessity of using expen- 
sive temporary staging or floating cranes. Expensive 
foundations for the front row of the shed column are un- 
necessary. Settlement, expansion and contraction are 
provided for by means of the short sections and the lee- 
way afforded by the reinforced-concrete guides. 

While cellular concrete blocks for subaqueous wall con- 
struction are not new, in no other work have they been 
developed to such magnitude as at Halifax, nor has the 
method of placing and filling them ever been used before. 
At the present over 1,100 out of the 3,634 blocks 
required have been cast and are in storage at the site (see 
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‘ig. 7), but the placing has only just started, the view 
| Fig. 8 showing the first block being swung into place 
n Sept. 25. The method in which the blocks are in- 
ended to be laid—which in the limited practice so far 
(fered has proved very successful—can be outlined. The 
process of laying is also sketched in Fig. 6. 
PLacING THE ConcrETE BLocks IN WALL 

The details of a typical block are given in Fig. 5. As 
-hown in the general elevation, this block is only typical 
of those in the main part of the shaft, there being spe- 
ial shapes and sizes for the base blocks and for the top 
blocks. The block shown, however, is sufficiently typical 
for purposes of description. It is 31 ft. wide, the width 


FIG, 4. 





of the completed wall; 4 ft. high and 22 ft. long, and 
weighs 60 tons. It is reinforced not only against its loads 
as a part of the wall but against handling stresses. The 
walls are solid except for the triangular openings shown 
(provided so as to insure a good bond with the fluid 
concrete placed in the cells) and also vertical circular 
openings for grouting, as afterward described. On each 
side are provided triangular vertical openings which serve 
as grooves to engage the square guide posts used in set- 
ting the blocks. These posts are in appearance the same 
as reinforced-concrete piles and are cast in a similar 
manner. Great care is taken in getting plane surfaces 
and truly right-angled edges in the blocks, for upon 
these features depends the verticality of the finished wall. 

The surface of the bottom, upon which the lowest 
block is laid, is prepared by dredging, or where already 
low, by filling up to the required grade with mass concrete 
or a rubble mound. The final leveling is made in the 
chamber of a diving bell, to be described in a later article. 
Inside of this bell the subsurface is cleaned up and where 
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necessary at the back or front brought to proper elevation 
by filling holes or depressions with concrete, and then low 
concrete pedestals each about 5x6 ft. footing on solid rock 
(or concrete or rubble fill) are laid, with tops finished t 
true grade about 3 in. above the surrounding bottom. 
These pedestals are located at back and front at the 
junctions of stacks of blocks. The first block is then 
picked up with special tongs slung from a traveling crane, 
the jaws of the tongs fitting into specially prepared open 
ings in the bottom of the block. With the crane running 
on a standard gage track and standing with outriggers 
set on an already completed stack (see Fig. 6), the block 
is lowered overboard, effort being made to keep it lightly 
engaged against the vertical guide posts which have been 





LOOKING SOUTHEAST ACROSS HALIFAX HARBOR FROM SHORE END OF FUTURE PIER A 


plumbed and fastened into the corresponding grooves in 
the last stack already set. After the block is lowered 
to bearing on the pedestals, the sueceeding blocks of the 
stack are placed until the stack is complete. The sealing 
concrete for the two bottom risers is then placed by 
bottom-dump buckets from a floating concrete mixer or 
delivered from the molding yard concrete mixer by flat 
cars running on the standard gage track behind the crane, 
and then the filling of the proper cells with concrete to 
the top of the stack is completed. After this filling is fin- 
ished, grout is forced into the vertical 10-in. holes, which, 
matching up, form a continuous well through the stack. 
It is expected that this grouting will fill any voids left 
where the bearing of the blocks is not perfect or the con- 
crete filling has left holes. Finally the remaining cells 
are filled with rubble gravel and sand. 

The placing of the blocks has from the first been 
attended with the greatest success. The guide and key 
posts which are carefully plumbed for each stack automa- 
tically bring the blocks into true position without the 
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assistance of a diver whose services are required only for 
inspection and to see that all is clean and clear for the 
hottom blocks and mass concrete of each stack. No diffi- 
culty is found in keeping the stacks vertical or in secur- 
ing good alignment. The tendency to “creep” longitud- 
inally or to get out of lie is corrected by using different 
combinations of the three standard sizes of 
vided. 


posts pro- 
The variation in levels between the highest and 
5 


lowest corners of the top blocks of the stacks as set does 
Blocks for about 500 ft. 


not average more than 1% in. 


DETAIL OF STACH 


Vertical Section 
FIG. 5. 


of wall have already been set with a 
150-ton standard-gage steam locomo- 
tive wrecking crane which travels out 
on ordinary railway track laid on 
stringers resting on the stacks of empty 
blocks and extended by stack lengths 
of 22 ft. as the block setting proceeds. 
The same crane is used for lifting the 
blocks from the molding platforms 
to standard flat cars on which the 
hlocks are transported out to the wall 
head. As many as two stacks each of 
nine blocks have been set in one work- 
ing day and an average per day of one 
stack of blocks loaded from the yard 
and set in the wall is easily main- 
tained. 

As the map in Fig. 1 shows, the new 
railway entrance leaves the old main 
line at the lower end of Bedford Basin 
and continues down the west side of the 
city to the terminals, a distance of about 6 mi. Except 
for the freight yard along the shore of the Basin and the 
four-track approach to the terminal yards, the line will 
he two-track. On account of the topography and the 
short length of the new line, it was impossible to balance 
the cuts and fills, so most of the work is in cut, the spoil 
being carried north to make the freight yard and south 
to the breakwater and back fill of the quay and pier walls. 
The total excavation is about 134 million cubic yards and 
the deepest cut about 60 ft. 

Some difficulty was experienced in locating the line be- 
cause the Northwest Arm, along which it runs, is a beauti- 


FIG. 6. 
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DETAILS OF THE CONCRETE-BLOCK QUAY WALLUSED IN HALIFAX TERMINALS 
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fully wooded section highly desirable as a residential, par: 
and recreation district. On this account the line was kep: 
well back from the water, and all crossings of streets lea 
ing to the water side district are to be carried above grad: 
on handsome reinforced concrete arch bridges. 


SuBAquEous EXCAVATION 


The landing quay and piers were located to fit as closel\ 
as possible to the natural shore line so that excavating 
below water for the required depths would be at a mini- 
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SKETCH SHOWING METHOD OF LAYING BLOCKS IN QUAY WALL 


mum. However, it is necessary to dredge about 250,000 
cu.yd. of the rock bottom to attain the desired low-water 
depths (maximum 45 ft.), and this spoil is used mainly 
in filling in behind the walls. This excavation for the 
most part is in fairly hard rock which requires blasting 
before dredging; but in some low areas the rock lies at a 
depth of from 50 to 90 ft. and it is necessary to dredge 
out the overlying mud. In these sections a granite rubble 
mound is deposited to form a foundation for the quay- 
wall blocks. 
The railway connection to the terminals and the details 
of the contract work which comprise the block-making, 
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FIG. 7. VIEW OF CONCRETE BLOCKS IN STORAGE IN HALIFAX YARD 


dredging, diving-bell methods, quarrying, etc., will be 
described in later articles. 

The deep-water terminals at Halifax are being built 
by the Department of Railways and Canals, under the 
direction of the Minister, Hon. Frank Cochrane, and 
under the direct personal supervision of F. P. Gutelius, 
General Manager of the Canadian Government Railways. 
Design and construction are in immediate charge of James 
McGregor as Superintending Engineer, with F. W. Cowie, 
of Montreal, as Consulting Engineer on the dock works 
and C. B. Brown, Chief Engineer of the Canadian Govern- 
ment Railways, as Consulting Engineer on the railway 
works. A. C. Brown is Resident Engineer on the dock 
works, R. H. Smith is Resident Engineer on the railway 





FIG. 8 SETTING THE FIRST BLOCK IN THE HALIFAX 
QUAY WALL, SEPT. 25, 1915 


works and J. J. Macdonald is Office Engineer. The rail- 
way grading contract is held by the Cook Construction 
Co., Ltd., and Wheaton Bros., with Andrew Wheaton and 
J. Bowes in charge, and the dock contract by Foley 


3. Porter in charge of operations representing the 
company and J. W. Roland as their Chief Engineer. 


British Cement Specification 


In a new edition of the British Standard Specification 
for Portland Cement (obtainable from the Engineering 
Standards Committee, 28 Victoria St., Westminster, Lon- 
don, S. W.) some changes in the fineness and strength 
provisions are made. The new fineness clauses allow a 
maximum residue of 14% through a 180-mesh sieve and 
1% through a 76-mesh. The maximum tensile strengths 
for seven days have been raised to 450 |b. per sq.in. for 
neat cement and 200 Ib. per sq.in. for 1: 3 mortar. 

The growth of tensile strength required at 28 days 
both for neat cement and cement and sand is now obtained 
by means of a formula in place of the fixed percentages 
which have been specified hitherto. The formula gives 
a progressive increase instead of the somewhat irregular 
steps of the method previously adopted, but has the effect 
of requiring a somewhat increased percentage of growth 
on the higher seven-day figures. 

The clauses dealing with the preparation of the bri- 
quettes have been amplified, the procedure being described 
in greater detail than has previously been the case. Ram- 
ming and hammering are expressly prohibited, but the 
wording of these clauses still leaves scope for wide differ- 
ences of opinion as to the quantity of water to be used 
and the precise methods of filling the molds. In the 
test for final setting time the Vicat needle is provided 
with a fixed metal circular cutting edge set ¥% mm. 
back from the point, with the idea that this will clear 
the scum which sometimes forms on the surface of the pat. 
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Buffalo Barge Ca..al Terminal 


The New York Barge Canal will terminate at Buffalo, 
N. Y., in the old Erie Basin, which is being deepened 
and improved for the purpose. The basin extends north 
along the shore line from the mouth of the Buffalo River 
to the new Black Rock channel and is formed by the old 
New York State breakwater, of stone masonry. There 
were originally three piers running from the inner side 
of the breakwater, and the depth of water was about 9 
to 14 ft. Of late years the basin has become obstructed 
by a number of sunken vessels and scows. 

The work of adapting the basin for the Barge Canal 
terminal consists of building two piers out from the 
shore, deepening the entire area to 23 ft. of water, re- 
moving the old piers at the breakwater, and removing 
about 400 ft. of the south end of the breakwater in order 
to give an outlet to Lake Erie. 

The plan of the terminal basin is shown in Fig. 1, 
The work is under the direction of Frank M. Williams, 
State Engineer. L. D. Brownell was formerly Resident 
Engineer and E. H. Anderson is Assistant Engineer in 
Charge. H. S. Kerbaugh, Inc., of Buffalo, has the 
contract. 

DEEPENING THE Basin 

The depth of water was from 3 to 12 ft., with rock 
at a depth of 15 to 25 ft.; but rock excavation was re- 
quired over nearly the entire area. The material above 
the rock was mainly sand and clay, with some hardpan. 
The loose material (860,000 cu.vd.) was removed with 
a large dipper dredge having a 50-ft. steel boom and 
a bucket of @-cu.ft. capacity. The wrecked vessels were 
mainly removed by means of a derrick boat 181x386 ft., 
having at each end a stiff-leg derrick of 75 tons’ capacity, 
with 53-ft. mast and 83-ft. boom. 

For rock drilling, two drill boats are employed, one 
having five and the other four drill frames. These drill 
314-in. holes to a depth of about 26 ft. below water. 
Each hole is charged with about 50 Ib. of 60% dyna- 
mite, the cartridges being put down through a 214-in, 
pipe in the drill hole. The shattered rock (280,000 cu. 
vd.) is removed by the dredges and either loaded into 
scows or deposited directly at the site for the new piers. 

CONSTRUCTION OF THE PIERS 

The two piers will be used for the transfer of freight 
hetween the canal boats and railway cars or lake vessels, 
They will be diagonal to the shore line, as shown in Fig. 
1, with lengths (on the longest side) of 576 ft. and 397 
ft. Both will be 150 ft. wide. Between them will be 
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FIG. 1. PLAN OF THE TERMINAL FOR THE NEW YORE 
STATE BARGE CANAL AT BUFFALO, N. Y. 
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a slip 250 ft. wide. The sides and ends will be forme: 
of rock-filled timber cribs resting on a bed of broke: 
rock and surmounted by concrete walls 814 ft. high, hay 
ing their tops 614 ft. above water level. This constru: 
tion is shown in Fig. 2. The space between the two line- 
of cribs will be filled with dredged material, the rock 
being deposited against the cribs and the loose materia| 
in the central portion. 

The bulkhead walls at the shore line will be of simila: 
construction. A line of steel sheetpiling will extend from 
the north end of the bulkhead to form one side of a 
280-ft. slip along the coal pier of the Philadelphia & 
Reading R.R., as shown. 

The cribs, Fig. 3, are 20 ft. wide and 20 ft. high, built 
in lengths of 100 ft. They are of 12x12-in. timbers, 
with planking on the bottom course to retain the rock 
fill. The timbers are put together with horizontal 11), - 
in. screw bolts, 264% in. long, and vertical 1-in. button- 
head drift bolts, 22 and 30 in. long. The drift bolts are 
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FIG, 2. CRIB AND CONCRETE WALL CONSTRUCTION 
FOR PIERS AND BULKHEADS 


slightly inclined, as shown, and are driven in }3-in. bored 
holes. 

The 100-ft. cribs are built at the edge of the water on 
a tilting platform, which turns on trunnions. This is 
counterweighted to stand normally level, so that there 
will be no danger of its tilting while the crib is being 
built. When a crib is completed to about two-thirds its 
full height it is launched by hitching a tackle from an 
overhead frame to the rear of the platform. This is 
done so that it will not be too heavy for handling, the 
remaining timbers being added while the crib is floating. 
Some rock is placed for ballast and the crib then towed 
to place and sunk by filling with rock from a derrick 
scow. Dredged material is added to make a solid fill. 


ConcreETE Dock WALLS 


The concrete walls forming the faces of the piers and 
the bulkheads are built up of a bottom course of con- 
crete blocks and an upper course of monolithic construc- 
tion. This is shown in Figs. 2 and 4. The lower course 
consists of flat blocks 10x6 ft., 3 ft. thick, with recesses 
in the top and ends and weighing about 15 tons each. 
In each block are three loops or stirrups of 1-in. bars 
for the hoisting slings. These blocks rest directly on the 
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top timbers of the crib, at its outer face, but are set back 
about 12 in. from the edge. 

The upper part of the wall is poured in place, in 
lengths of about 40 ft. Its joints are made to correspond 
with those of the concrete blocks below. The ends of 
the sections are connected by vertical keys and keyways 
of triangular section, and the keys are painted with as- 
phalt. This part of the work is 514 ft. high, 4 ft. 10 in. 
wide on the base and 3 ft. on top, the water face being 
vertical. At intervals it is made wider in order to carry 
the cast-iron mooring cleats. The concrete mix will be 
1: 24:5, with Niagara River gravel for the coarse 
aggregate. 

The upper edge of the wall is protected against wear 
by a continuous rounded nosing of malleable iron. Along 
the face of the wall is a fender of two lines of 12x8-in. 
timbers, with posts of the same size 10 ft. apart. The 
timbers are secured to the wall by bolts in iron tubes em- 
bedded in the concrete. 
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Operating Results of the Palo 
Alto Refuse Incinerator 


The incinerator put in operation by the City of Palo 
Alto, Calif., Jan. 7, 1914, deseribed in detail in Engi- 
neering News, Mar. 4, 1915, p. 432, and May 27, 1915, 
p. 1040, has a daily capacity of 30 tons of mixed refuse, 
garbage, ete. The incinerator is of the Dundon high- 
temperature type, with a single cell, a level drying 
hearth, forced draft, a combustion and supplementary 
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FIG. 4. CONCRETE BLOCKS AND MONOLITHIC CONCRETE 
WALL, BUFFALO BARGE CANAL TERMINAL : 
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combustion chamber, gs aetier, and air and water heaters. 
The furnace has two grates and a total grate area of 
33 sq.ft. There is special machinery for handling re- 
fuse, dead animals, ashes and clinkers. The plant cost 
about $18,000. 

The total amount of refuse burned in the year ending 
June 30, 1915, was 1,871.66 tons. The weight of resi- 
dual clinker, ash, ete.. was 449.74 tons. The average 
amount of refuse burned per hr. was 0.75 ton, and the 
average burned per sq.ft. of grate area was 45 Ib. per 
hr. The amount of water evaporated per lb. of refuse 
(boiler pressure 140 Ib.) was 0.09 Ib., which is excep- 
tionally low because the boiler was operated only a small 
part of the time. Ordinarily the water evaporation at 
140 Ib. boiler pressure is about 0.25 Ib. per Ib. of refuse. 
The average composition of the refuse was 1,044 |b. of 
water, 401 Ib. of combustible matter and 555 Ib. of non- 
combustible matter per ton of refuse. The population of 
Palo Alto is about 5,500, 

OPERATING COST DATA OF PALO ALTO REFUSE 


INCINERATOR 
Credits 


Receipts from refuse collection charges...... ; $3,051.00 
Sale of steam to power plant................. re $4.62 
kf... eee , : i tie ok ai beg al ale 19.85 
Receipts from cremating 9 horses, 3 cows, 19 dogs 23.00 
Miscellaneous receipts ... bint i aaaeee we aawicesa 25.23 
$3,203.70 
Debits 
Cost of operation: 
Destructor plant wages..............-.- $1,487.30 
SE sats 6 pins onesie eae bes zs plata 70.92 
ES Waite Scale «Knee Poe pain gs a Aken hg haba 26.62 
SN Gia oy k,n & da Broia a Oe eS Feptncaed na 9.50 
DINE osc Kee cndcubeguwess sig eniich it 11.00 
—— $1,605.34 
Cost of collection: 
Refuse collectors’ wages.............. . $2,404.90 
ED a oS ek aks CMedtg eee EAR ON 12.00 
I 6 Siew pH WD eRe Meals CS br cn ee ewe 10.00 
BOURNE So o's Gi. bao VER Vo ON bE REN oo eens 41.45 
coe 2,468.35 
General expense: 
IN: 0.4 nt 6 borage Ea ap RE a Oe ere $385.00 
Printing and stationery...............- ; 194.95 
PE: 0 eda CA one e ORCeR Deer ee ERS ehes 74.65 
aa 654.60 
EE: LEONE) © 6 5:oc0') Vee E Red Re ROCCO RES Ae Cees 893.09 
RP ORIINOUES © i 65's Deeded ETON ame Tek be aN wen ces dee ene 700.13 
$6,321.51 
Leth Stk SHAT ORIG eas eR We oe ee ORO $3,117.81 


Under the method of collection in force in 1914-15 
a direct charge was made for garbage and refuse col- 
lections, varying from 15c. per month for collections once 
a month to $1.75 per month for daily collections. This 
resulted in a deficit of about $110 per month, and since 
July 1, 1915, the following schedule of collection charges 
has been in force: 


Removal of garbage twice per month........... $0.25 per mo. 
Removal of garbage once per week............. 50 per mo. 
Removal of garbage twice per week............ .80 per mo. 
Removal of garbage three times per week...... 1.25 per mo. 
Removal of garbage six times per week....... 2.50 per mo. 


The refuse to be removed is not limited to garbage, 
but includes all forms of waste matter and tree trim- 
mings, which are taken care of by the garbage collectors 
without extra compensation. 

A sanitary inspector is appointed whose duty it is to 
examine all premises not less than once a month and re- 
port any violations of the collection ordinance to the 
health officer. According to the ordinance the garbage 
is to be collected at least once per month. 

¥ 

Recovery: of Byproducts from the Pickling Liquor of tin- 
plate and galvanized-wire plants is announced from Pitts- 
burgh as an early probability. Experiments appear to show 
that both acids and pigments may be obtained from the pickle. 


Different colors or tints would be produced by subjecting the 
solids to varying degrees of heat. 
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Freight Yard 


SY NOPSIS—This new yard is of the gravity 
switching type. It takes the place of four old 





yards and is designed for future enlargement. It 
includes engine terminal facilities. Some of the 
special features of the plant are described. 





‘To meet the requirements of increasing traffic at 
Birmingham, Ala., the Southern Ry. has built (at North 
Birmingham) a freight vard and engine terminal repre- 
sénting an expenditure of about $661,000. This has 
been named the Finley vard, in honor of the late president 
of the railway. It supersedes four old yards in the same 
district and was designed to provide for the probable 
needs of the next 25 vr., separate units to be built as 
required, ‘The present unit includes a receiving yard, 
gravity classification yard, storage yard and repair tracks, 








FIG. 





B 


roundhouse, sewers and water-supply system, coal-, cin- 
der- and sand-handling plants, and lighting and com- 
pressed-air facilities. The freight vards have a_ total 
capacity of about 2,000 cars. The plan and the profile are 
shown in Fig. 3 and some of the special features are 
deseribed below. 


Freigur YArps 


The receiving vard consists of eight tracks (45 cars 
each) and two running tracks, the former laid 12%. ft. 
«. toe. the latter 15 ft. ¢. to ec. The grade is level for 
about half the length, and then ascends at 0.5% toward 
the switching hump. The classification vard has 16 
tracks (47 cars each) and two running tracks, spaced 
as previously mentioned. The grade is mainly 0.25%. 

There are five caboose tracks (173 caboose cars), two 
repair tracks of 74 cars’ capacity, ten local freight and 
storage tracks (53 cars each) and a six-track coal-storage 
vard (35 cars). The coal-storage tracks descend at 1%, 
so that cars are run to and from the hopper by gravity. 

Switcnine Hume 

In building humps or inclines for gravity switching, the 
Southern Ry. fixes the grades by actual tests, cars being 
run over the hump and the grades adjusted to meet the 


local conditions. This is done not only in new yards, but 
also in old yards when new scales are installed. The 


CINDER PITS AND CINDER-HANDLING PLANT IN THE FINLEY YARD 
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at Birmingham 


grades for the hump at the Finley vard are shown 
Fig. 3. The grade ascending from the receiving yard | 
1.7%. The descent commences with a short startin: 
grade, followed by 0.6% over the scales, 3.8% to the foo 
of the hump, 0.89% along the ladder and 0.35% throug! 
the classification tracks. Vertical curves, 20 to 50 ft. 
long, are used at all grade intersections. A concrete sul)- 
way eliminates the necessity of emplovees crossing tl 
hump tracks. 
150-Ton Track SCALE 

The track scale on the hump track is of the suspension- 
hearing type, 150 tons’ capacity, in four sections. It is 
D4 ft. long, with a live weighing surface of 50 ft., and 
has an automatic weight recorder with a device which: 
prevents a weight being recorded when more than one ca: 
is on the scale. The main and extension levers are o| 


| \ vi \ 
4 
P " 
aah 
BS a . J . ay : 


F§ a 9 








cast iron, the fifth lever is of cast steel and all pivots 
and bearing steels are of special alloy. 

The scale is installed in an open pit, as shown in Fig. 
2, having concrete abutments and two intermediate piers 
on each side to support the dead platform. The platform 
stringers support the dead rails by malleable-iron cast- 
ings the thickness of the timber deck. The live rails 
are supported by short sections of I-beams which rest on 
the weigh-bridge girders and project between the floor- 
beams to the platform surface. 

The weigh-bridge is maintained on the 0.6% grade by 
means of adjustable wedge blocks. Lateral movement is 
checked by adjustable side buffers and longitudinal move- 
ment by buffers on the ends of the girders and just clear- 
ing steel plates in the abutments. The live and approach 
rails are connected by Bohannan-Dugger easer joints, 
which prevent excessive impact and reduce the vibration 
of the seale mechanism. This mechanism is protected 
by a timber deck and dirt shields. 

A special feature is an interlocking device for the 
switch above the scale. This prevents unauthorized use 
of the seale (as for the passage of engines) ; it prevents 
cars being run on the scale before the weigh-master has 
had time to adjust it, and it places the responsibility for 
weighing and care of scales. Two interlocking levers 
are fitted in the scale house, the door of which must be 
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‘losed before either lever can be operated. The door 
being closed, the throw of the first lever locks the door 
and unlocks the lever controlling the switch. The throw 
of the latter then locks the door-controlling lever. Before 
the weigh-master can open the door to leave the scale 
house he must close and lock the switch by throwing 
the second lever. 

The track at the lower end of the scale is equipped with 
a spring switch. For night work there are two electric 
headlights so mounted on posts that their rays intersect 
t ft. above the rail and directly in front of the scale 
beams. General lighting of the scale and upper part of 
cars is furnished by a 40-watt cluster of lamps on the 
front of the scale house. 

When a train having both weigh and nonweigh cars is 
being passed over the hump the foreman of the switch- 
ing crew notifies the weigh-master of the approach of 
each weigh car by means of an electric bell in the scale 
house, operated by a push-button at the hump. 

ENGINE TERMINAL FACILITIES 

The roundhouse, 92 ft. wide, is of reinforced concrete, 
with a roof slab of concrete and hollow tile covered with 
tar and gravel roofing. There are 25 engine pits, with 
one truck-wheel drop-pit and one driving-wheel drop-pit. 
The windows are of wire-glass and metal sash, each win- 
dow having an area of 284 ft. (58% of the panel area). 
The floor is of creosoted-wood blocks on 5 in. of concrete. 
The turntable is 90 ft. long, motor-operated, in a con- 
crete pit. 

The ash-handling plant is of special interest and is 
shown in Fig. 1. There are four ashpits, 160 ft. long, 
arranged in pairs, each pair equipped with an electric 
overhead traveling crane. The cranes have a span of 46 
ft. 8 in., supported by steel runways on bents 20 ft. 6 in. 
c. to ¢., with a clearance of 16 ft. over the tracks. They 
handle 114-yd. grab buckets. Each crane is operated by 
one man. The pits are of plain concrete, 4x4 ft.; with 
track rails fastened to inverted channels secured to the 
top of the walls by U-bolts. The bottoms are sloped for 
drainage and are protected from damage by the grab 
buckets by means of two rails embedded at the surface of 
the concrete. 

The coaling station (of reinforced concrete) has a 
capacity of 1,000 tons, of which 60 tons is held in four 
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FIG. 2. |\TRACK SCALE WITH OPEN PIT ON THE 
SWITCHING HUMP IN THE FINLEY YARD 


15-ton scale pockets, fed from the main bin above. Coal 
is dumped from hopper-bottom cars into a track hopper 
and elevated to the storage pocket by a motor-driven 
elevator of the chain-and-bucket type at the rate of about 
100 tons per hr. Locomotives on either of four tracks 
are supplied with coal from the scale pockets. The scales 
are fitted with type-registering beams, enabling the oper- 
ator to determine the amount of coal taken by each engine. 

The sand-storage and drving building, of reinforced 
concrete, has a capacity of 100 cu.vd. of wet sand. From 
the track hopper the sand is elevated to the storage bin 
by a motor-driven belt-and-bucket elevator. It is fed by 
gravity to three stove driers under the bin and the dry 
sand is delivered to a steel drum, from which it is con- 
veyed by compressed-air to a storage tank in the monitor 
of.the coaling station. From there it flows by gravity 
to spouts at the coaling tracks. A motor-driven com- 
pressor is located in the drying room. Sand is delivered 
to the wet bin at about 35 tons per hr. and dried at the 
rate of about 1 ton per hr. 


Ark-BrRaKE TESTING EQuIPMENT 


Facilities have been installed for testing the brakes 
on trains made up for departure. A motor-driven com- 
pressor, with a capacity of 1,000 cu. ft. of free air per 
minute (at 100 lb. pressure and 150 r.p.m.) delivers air 
to a receiver 54 in. in diameter and 12 ft. long, located 
above ground and about 50 ft. from the compressor house. 


FIG. 3. PLAN AND PROFILE OF THE FINLEY FREIGHT YARD AND ENGINE TERMINAL OF THE SOUTHERN RY. 
AT NORTH BIRMINGHAM, ALA. 
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A 21.-in. wrought-iron main is laid in a creosoted-wood 
box so as to be readily accessible, and from this 114-in. 
lines are run to the center of each yard track at about 
the clearance point. Each is connected to an angle cock 
and standard hose coupling inside a reinforced-concrete 
service box, which is flush with the tops of the ties. 

The distance from the air compressor along the 214-in. 
main to the farthest service box is about 6,550 ft. There 
are 38 outlets, one at each end of 15 tracks in the classifi- 
cation yard and one at the west end of each of the 8 
tracks in the local freight and storage yard. Condensa- 
tion reservoirs, 24 in. diameter and 36 in. long, equipped 
with drain cocks, are placed in concrete pits at the lowest 
points in the main pipe line. The compressor also sup- 
plies air to the roundhouse. 


KLecrric LIGHT, SEWERS AND WATER-SUPPLY 


The entire yard is lighted by 130 nitrogen lamps of 
100 cp., located as indicated on the plan, Fig. 3. Some 
of the poles carry electric horns for 





audible signals to the switechmen. Cur- 
rent is purchased from a local com- 
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indicate the personality and judgment of the candidate- 
Written and oral examinations were given equal weight 
and the three with the highest averages were appointe 
at a salary of $1,500 per year. 

The method of examination was adopted, it is stated. 
because it is cheaper for both state and candidate, i: 
enables the candidate to take the examination without th: 
knowledge of his employer and it more closely approx 
imates working conditions. The Wisconsin Civil Servic: 
Commission has employed the same general method i) 
the selection of a supervisor of apprentices. The ques- 
tions asked follow: 

1. Discuss the purpose and methods of fire-resisting con 
struction. What safeguards against fire would you employ 


in (1) a five-story reinforced-concrete hotel; (2) a three- 
story furniture factory, of mill construction, 100x150 ft.? 

2. (a) Suppose you are sent to inspect a theater built some 
years ago in a town of 5,000 people, you find the theater to 
be as shown on the accompanying plan. What would you do” 
Suppose the manager of the theater says your requirements 
are unreasonable; that he has run the theater for 15 years 
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yard has a complete drainage system. 


The terminal was built under the di- 
rection of B. Herman, Chief Engineer 
of Maintenance-of-Way and Structures, and T. H. Gat- 
lin, Assistant Chief Engineer of Maintenance-of-Way 
and Structures, 


Home Examination forAssistant 
Building Imspector 


An unusual civil-service examination for assistant 
building inspector was held in Madison on Aug. 28 by the 
Industrial Commission of Wisconsin (Sydney G. Wil- 
liams, Building Inspector). Each candidate wrote his 
answer in his home, without supervision. Accompanying 
the list of questions were the following instructions: 


The questions are of such a nature that the answers can 
be written in 4 hr. You are permitted to consult any books 
or other printed matter that you desire, including the state- 
building code, of which a copy has been sent’ you, provided 
you note in connection with each question all books or other 
references which you consulted. You are not expected’ to 
have an exact knowledge of the requirements of the present 
state. building code, but rather to answer the questions 

ceording to what you understand to be. standard practice. 
You are also permitted to consult other persons if you desire, 
but you are advised not to rely on such: information but to 
ansWer the questions on the basis of your own experience 
and judgment. You will note in connection with each ques- 
(‘on all persons whom you consulted. 


The eight persons who passed the examination were 
assembled for an oral examination, which was designed to 





STORE (ONE STORY) 


THEATER PLAN TO BE INSPECTED BY CANDIDATES 


and never had a fire; that he would have to go out of busi- 
ness rather than make the changes which you ask. What 
will you do then? : 

(b) Let the same plan now represent the plan for a new 
theater, sent to you for approval. What changes, if any, 
would you require? : 

3. What are the main points of danger to workmen on new 
buildings? What would you (as state inspector) do.to pre- 
vent accidents on a large building having a steel frame, con- 
crete floors and brick wall? 

4. Design either (1) a reinforced-concrete floor over a 
school boiler room, 14x20 ft., the room above being a ‘class 
room; or (2) a wood-joist floor for the auditorium of a 
church, 40x60 ft. in plan, one row of columns being—permitted 


in the basement. 


5. If ordered to inspect a three-story, twelve-family tene- 


ment. -house, what-sanitary features would you investigate? 
What standards would you require? 
# 

Marketed “Production of Phosphate Rock in the United 
States in 1914,:wAs, 2,734,043 ‘long tons, valued at $9,608,041, ac- 
cording to W. C. Phalen, of the United Statés Geological Sur- 
vey. There has been a deérease since 1913 amounting * in 
cuantity to 337,178 tons or 12%, and in value to 19%. The 
production-of phosphate rock has been steadily increasing for 
many, years, with an occasional exception, until 1914, when,a 
diminished output, is .recorded, caused .chiefly by. conditigns 
outside the country... StockS on “hand at ‘the close.of 1944 
shoWed a’decréase for the fentire country amounting to 9%. 
In 1914 Florida, the leading state in the production of phos- 
phate rock, marketed 2,138,891 tons, or 78% of the entire pro- 
duction of the United States. The Florida phosphate rock 


consists of hard rock, land pebble and river pebble. Exports 
amounted to 964,114 tons. 
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Car-Stop of Novel Design for 
Use in Yard Tracks 


A ear-stop which catches the wheels of cars instead of 
iting as a bumper has been applied by a number of 
ailways, especially on stub tracks ending at streets or 
‘ther points where it would be dangerous for a car to 
overrun the track. In the past a large number of very 
serious accidents have occurred at just such locations 
where the ordinary bumper had been installed. 


C.L. of Track 
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CAR-STOP FOR YARD TRACKS 


As shown in the accompanying drawing, it consists 
of two sets of castings forming a 15-ft. continuation of 
the track rails and having a series of concave depressions 
to engage the wheels. ‘These castings are placed on 
6x10-in. stringers, inclined to give a rise of 24 to 30 in. 
at the rear end. It would take very high speed to drive 
a car to the end of this device, and the raised end would 
then keep it from over-running. The depressions are 
about 29 in. c. to c., with a drop of 314 in. for the first 
two and 51% in. for the others. 

The car wheels ride on their flanges on the car-stop 
and the brakeshoes and rigging are carried clear of the 
ridges as shown in the section in the accompanying 
drawing. 

The device is made by the Saunders Car Stopper and 
Equipment Co., 113 North 2nd St., St. Louis, Mo. The 
Southern Railway Supply Co., St. Louis, is sales agent, 
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Aerodynamic Experiments 
Made in M. I. T. Tunnel 


An aérodynamic laboratory for the study of the char- 
acteristics of air currents has been constructed and is the 
first building completed in the new group of the Massa- 
chusetts Institute of Technology at Cambridge, Mass. 
The laboratory consists of an inexpensive structure hous- 
ing a wooden tunnel 4 ft. square and about 40 ft. long, 
through which air is drawn by means of a four-blade 
wooden propeller 7 ft. in diameter, revolved by a 25-hp. 
electric motor with chain drive. The flow 
obtainable are as high as 35 mi. per hr. 

The portion of the tunnel next to the fan is built of 
a sheet-metal cylinder, which diminishes in size toward 
the connection with the wood section. A wire grating 
is located just within the tube to catch any objects which 
might be drawn toward the fan, thus protecting the latter 
from injury. The mouth of the tunnel, at the opposite 
end from the fan, is fitted with horizontal tubes 12 in. 
long, to give direction to the air after it enters the tunnel. 

Midway of the tunnel are planes for objects on which 
tests are to be made, and beneath this is located a bal- 
ance which weighs three components—the forward push 
of the air on an object, the lift and the twist of air cur- 
rents at varying velocities. This apparatus was manu- 
factured in England on the pattern of one now in use 
at the National Physical Station at Teddington and was 
exhibited at the Royal Academy, London, before being 
sent to America. It is the only machine of its kind in 
this country. The accompanying views illustrate some 
of the details. 

Pressure gages for tests of air pressures on objects in 
various relations under varying velocities can be placed 
at different locations in the tunnel, and experiments are 
being made with propeller blades for aéroplanes to deter- 
mine their most efficient shapes. 

The courses in aérodynamics at the Institute of Tech- 
nology are given by the Department of Naval Architec- 
ture and Marine Engineering. The laboratory equip- 
ment and instruction are in charge of Lieut. J. C. 
Hansaker, U. S. N., who was detailed for this work. 


velocities 


A—Exhaust fan 
B—Aérodynamic balance 


C—Manometer 
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Transferring Paving Materials 
from Cars to Pavement 


During the summer and fall of this year a 6.1-mi. 
brick-paved country road was constructed from New Lex- 
ington toward Somerset, Ohio, under unusual conditions. 
The contractors succeeded in doing away with practically 
all hauling problems by building an extension of the Penn- 
sylvania Lines alongside the roadway and bringing cement 
and brick direct from the manufactory to the job. 

The pavement begins about 600 ft. from the union 
station of the Pennsylvania Lines and the Toledo & Ohio 
Central R.R. at New Lexington. Here the contractors’ 
railway connects with the side tracks of the Pennsylvania 
Lines, and in the intervening 600 ft. between the main 
line and the beginning of the pavement a siding was 
built.to accommodate three or four cars. This served 
as the contractors’ sorting yard. 

The new pavement follows the line of the old road. 
The soil is heavy clay. Before deciding on the construc- 
tion methods the contractors came to the conclusion 
that teaming or motor-truck hauling was out of the 
question, and it was then that the decision was made 
to build a standard-gage construction railway. 

The design called for a brick pavement 16 ft. wide 
with 5-ft. earth shoulders. It was determined to begin 


TRANSFERRING PAVING 


Field and Office 
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grading at once (last winter), and for this purpose ; 
steam shovel was employed. As soon as pavement- work 
could be begun in the spring, the whole force was em- 
ployed laying track on the left-hand shoulder of th: 
roadway. Old discarded ties and second-hand 60-lb. rails 
were used. When about 34 mi. of track had been laid 
the paving work commenced. 

The roadbed was finished to subgrade by hand shov- 
eling and carting (Fig. 3), then rolled and the concrete 
hase laid to the end of the track. The supply train for 
this stage of the work consisted of a box-car of cement 
on the forward end, a gondola car of sand and two gon- 
dola cars of gravel (Fig. 2). These were kept abreast 
or somewhat ahead of the Koehring paving mixer. The 
cement, sand and gravel were unloaded into wheelbarrows, 
the cement in bags and the sand and gravel through 
wooden chutes. One car of gravel was so spotted that this 
material could generally be discharged directly into the 
mixer hopper. Water for the mixer was pumped from 
small streams crossing the road and piped alongside 
the pavement on the right-hand side. A valve for a hose 


connection was placed about every 300 ft. on this pipe 
line. 

It required considerable ingenuity to handle the cars 
correctly, for the contractor had but one locomotive (45- 
ton Shay geared), and a 614% grade near the begin- 


MATERIALS DIRECT FROM CARS TO PAVEMENT; ROAD AT NEW LEXINGTON, OHIO 
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ning of his track prevented hauling more than one car at 
a-time on this part of the line, and there were no sidings 
other than the one at the beginning of the track. The 
four cars of material made about one day’s work (600 
ft. of 4-in. concrete base), so that cars could be shifted 
at night or out of working hours. 

When the base was constructed to the end of the 
completed track, five or six carloads of brick were brought 
up and distributed at proper intervals. About this num- 
ber of car loads was laid in a day. The brick were 
shipped in gondola cars, and to unload them, a shelf 
was hung by brackets to the side of the car. Two or 
three men in the car laid the bricks on this shelf. On the 
ground below, a two-step bench was laid parallel to the 
car. This permitted the men below easily to reach the 
brick on the shelf and to transfer them to the pavers. 
Fig. 1 shows a pile of brick at the side of the roadway, 
but this was the exception; they were unloaded during 
a wet spell to release a car. 

The grouting was not done until the brick had been 
laid up to the end of the completed base. Then a grout- 
ing car was run over the line. This was a steel gondola. 
The sand and cement were mixed in the bottom of the 
car and transferred to a grout box on the pavement by 
a chute. The grouting was carried on continuously, the 
same crew working successively at the different operations. 

The specifications did not limit the amount of brick 
laid before grouting the joints. The wording is: “Soon 
after the pavement has been properly compacted and 
surfaced, and before any dirt or other foreign material 
has entered the joints, they shall be filled with 1:1 
portland cement grout.” 

When the pavement was completed, another 34-mi. sec- 
tion of track was laid. Whenever possible the track con- 
struction work was done at times when the crew could 
not be employed on paving work. About five.men were 
required as a permanent track gang, for, on account of 
frequent rains and subsequent washouts, the track re- 
quired constant attention. Prompt and efficient operation 
of this little railway prevented the accumulation of de- 
murrage charges, so that this item did not enter the 
cost. 

The cost of the railway line on this job may be 
roughly estimated as follows: Rails, about $1,500 per 
mi.; ties (5c. for old ones, 30c. for new), about $1,000 per 
mi.; labor for track construction, about $550 per mi., 
and labor for removing track, about $550 per mi. The 
locomotive cost $4,500; but this could be considered a 
permanent investment. It is estimated that the cost of 
handling material was between 10c. and 15c. per ton- 
mile. 

Aside from the economy in this particular case, it 
would have been nearly impossible to have hauled heavy 
loads on the soft shoulders and subgrade of the roadway. 
Moreover, no special outfit (except the locomotive) was 
required for hauling, and no special crew was employed 
on hauling work. When not moving the construction 
train there was always plenty of work for the locomotive, 
such as switching, spotting cars, ete. The variety of 
work to be done made it possible to keep the construction 
gang busy even during an exceptionally rainy summer, 
when on many days no paving work could be done, 

The road was constructed under specifications of the 
Ohio State Highway Department, Clinton Cowen, Com- 
missioner, The contractors were Swank & MacIntyre. 
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Mixer Supplies Three Jobs; 
Gasoline Dinkey Haulage 
By H. B. Warrers* 

Gasoline dinkeys haul concrete cars at a speed of 40 
to 50 mi. per hr. on long hauls from the mixing plant to 
the Little Scioto Viaduct on the new Chesapeake & Ohio 
Northern Ry. now building in Ohio. The mixing plant 
is located near where the line crosses over the main track 





GENERAL VIEW OF LIGON MIXING PLANT NEAR 
SCIOTOVILLE, OHIO 


and a siding of the Baltimore & Ohio Southwestern R.R., 
about 1 mi. east of Sciotoville, Ohio, and supplies con- 
crete for the abutments of this crossing (3,800 cu.yd.), 
for a 20-ft. concrete arch (containing 1,000 yd.) for 
a highway undercrossing located about 1,000 ft. from the 


mixer and for the piers and abutments of the 1,080-ft. | 


viaduct over the Little Scioto River. The viaduct foot- 
ings contain about 6,000 yd. of concrete and are located 
3,500 ft. north of the mixer. 

The accompanying view was taken from a trestle thrown 
across the B. & O. S. W. Ry. on about the grade line of 
the new railway. At no point are the materials handled 
by hand, except in the case of the cement when it goes 
into the mixer. The gravel and sand are shipped to 
the site on the B. & O. and are unloaded by derrick 


*Resident Engineer, Chesapeaki) & Ohio Northern Ry., 
Sciotovilie, Ohio. 
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into hoppers placed directly above the mixer. The mixer 
is charged from the hoppers and the concrete is dumped 
into 1-yd. cars and taken to the viaduct and to the high- 
way crossing by the gasoline dinkeys. The concrete is 
deposited in the forms by derricks or chutes. On the 
long hauls the concrete trains consist of three 1-yd. cars. 
C. Y. Ligon & Co. are subcontractors under Rinehart & 
Dennis. M. J. Caples is in general charge of the work 
for the C. & O. N. Ry. W. Michel is Chief Engineer. 
The writer is engineer on Residency No. 1. 


# 
20-Ton Derrick with Rollere 
. Bearing Mast 


The large steel guy derricks which are used so generally 
in the erection of steel buildings and bridges frequently 
give trouble in swinging because of the friction on the 
bearing which forms the foot of the mast, and which is 
generally a ball working in a hemispherical socket in the 
The swinging is done usually by hand power ap- 
plied to a lever on the mast. In some cases a bullwheel 
and a cable have been employed, but the distance to the 
hoisting engine is so great that it is difficult to have the 
various signals promptly obeyed, especially as the engine- 
man has also to operate the hoisting and luffing cables. 

To eliminate this difficulty in erecting the steel fram- 
ing for the William Penn Hotel at Pittsburgh, derricks 
with roller-bearing turntables for the shoe and head of 
the mast were designed by the Bergendahl-Knight Co., 
of Chicago, which had the contract for the erection. The 
derrick thus equipped was turned by one man, although 
ordinarily three or four men would be required with a 
derrick carrying a load. The derricks and bearings were 
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FIG, 2. TWO 20-TON ROLLER-BEARING GUY DERRICKS, 
WILLIAM PENN HOTEL, PITTSBURGH (101-FT. 
MAST, 90-FT. BOOM) 


built by the American Bridge Co. 
applied to old derricks. 


The bearings can be 


RoLuER BEARINGS FOR DerRicK MAstT 


The mast bearings are shown in Fig. 1. The foot of 
the mast has the usual hemispherical foot, so that pres- 
sure on the roller bearing is centralized even if the mast 
is not exactly vertical. This bearing consists of two 
plates or roller boxes, with a live-ring of rollers between. 
The foot of the mast rests in a hemispherical bushing in 
the upper roller box, which has a stem fitted into a bushed 
socket in the lower box. This prevents any rocking of 
the upper box and keeps the two boxes concentric. 

The roller boxes are steel castings (annealed) and have 
attached to them the tapered treads of tool steel. Be- 
tween these are the 28 conical rollers, which are of die 
steel. The roller axles are carried in two forged-steel 
rings, with a bronze ring on the inner side and a bronze 
washer on the outer end of each roller. The roller boxes 
form an annular oil chamber, retaining oil up to the level 
of the axles, so that the rollers move in an oil bath. The 
opening between the outside edges of the two boxes is 
closed by a steel band which is secured to the upper box 
by screws. This excludes dirt. The design is very com- 
pact, as the bearing is only 3 ft. square on the base and 
12 in. high. 

The masthead bearing is of similar construction. The 
hood to which the guys are attached has a bushed bearing 
for the 514-in. mast pin, and this hood forms the upper 
roller box, with the roller tread secured to it by screws. 
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ie lower tread is carried by a 36-in. bearing plate bolted 
a similar plate forming the cap of the mast. The 
llers run in oil, as previously described. The hood has 

- ght 214-in. holes for the guys. 


OTHER FEATURES OF THE DERRICK 


The derrick has a mast 101 ft. high and a boom 88 ft. 

ng, giving a horizontal reach of 90 ft. Both pieces have 
‘wo 14-ft. removable sections (the four sections being 
interchangeable), and the splices for these are made with 
splice plates on four sides. 

The mast and boom, Fig. 3, are of box lattice construc- 
tion, with four chord angles, 4x4 in. for the former and 
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FIG. 3. 20-TON ROLLER-BEARING DERRICK 


31x31 in. for the latter. The lacing angles are 2144x214 
in., with gusset-plate connections. A special feature of 
the design is the use of horizontal ties, which serve very 
conveniently as ladders for the use of the riggers. Across 
one side of the shoe of the mast is a pair of angles, be- 
tween which is fitted the 6x8-in. oak lever for swinging 
the derrick. 

The boom ‘as its foot seated on a 314-in. pin in the 
mast shoe and can be raised to a vertical position against 
the mast. Its head has a 22-in. sheave for the hoisting 
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cable and two shackles for the attachment of the blocks 
for the luffing and hoisting tackle. The mast has two 
sheaves at the bottom, one for the 5<-in. hoisting cable 
running to the head of the boom and the other for the 
5g-in. luffing cable, which runs over another sheave at 
the head of the mast. 

The steel erection on the William Penn Hotel was done 
with two 20-ton derricks (one old and one new), as shown 
in Fig. 2. Both of these were equipped with the roller 
bearings described. On this work each derrick was served 
by a 50-hp. electric hoist installed in the basement. The 
two derricks erected about 9,000 tons of steel. 


& 
Two New Methods in Backfilling 


Two novel schemes were employed to backfill a heavy 
reinforced-concrete river wall which is being built in 
Cedar Rapids, Iowa. In order to lay the foundations it 
was necessary to construct a coffer-dam in front of the 
site of the wall. This was of earth, and it is this earth 
that is being used to backfill the completed wall. 

The Cedar Rapids river wall between the bridges at 
First, Second and Third St. was constructed by Frank 
K. Hahn, a local contractor. The work is carried on 
under the supervision of the River Front Improvement 
Commission, of Cedar Rapids, for which M. L. Fox is 
inspector. 


A Homemape Lapper Conveyor 

The muck is being elevated from the coffer-dam to 
the top of the wall by a ladder conveyor (see Fig. 1), made 
on the job by the contractor. Materials for .its con- 
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FIG. 1. HOMEMADE LADDER CONVEYOR IN POSITION 
FOR BACKFILLING 
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struction were obtained from the Link-Belt Co. and from 
the Quaker Oats Co., whose plant is in the city. The 
buckets are wide strips of metal which slide up a plank 
at an angle of about 60° with the plank and empty 
as they go over the sprockets at the top. A gang of 
men at the bottom of the conveyor fills the buckets by 
shovel. The material is mucky and does not readily emp- 
ty from the buekets. Any muck which adheres to the 
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WOOD APRON FOR RETAINING 6-IN. COBBLE 
BACKING DURING BACKFILLING 


FIG. 2. 


buckets as they go over the sprocket falls in a short 
chute, which delivers the muck on the upper section of 
the inclined plank in front of the ascending buckets. 
Thus all the muck which rises to the top of the conveyor 
eventually goes into the backfill. 


Woop Apron Houips CossLe BackING 

A wood apron, used in laying up loose-stone drainage 
backing at the land side of the river wall, is shown in 
the accompanying sketch. As the backfilling continues, 
the 6-in. cobble backing is carried up behind the wood 
apron. This apron is suspended between two counter- 
forts, from timber beams laid across the tops of the 
counterforts. The apron is raised by a chain-block as 
the work proceeds. The stones for the drainage back- 
ing are transported in wheelbarrows along the top of 
the wall to a point above the apron, where they are 
dumped. 
& 


Load Test om Concrete Joists; 


Unexpected Results 
By J. H. Byrp* 


Load tests of a concrete-joist floor were made on two 
school buildings recently constructed in Kansas City, 
Mo., both of which have a wing to the plan shown by the 
drawing. The joists span 37 ft. clear between walls of 
common brick, 18 in. thick. The joists are spaced 28 in. 
on centers. 


*Structural Engineer, Finance Building, Kansas City, Mo. 
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The design live-load on the floors was 90 |b. per sq.1 
The dead-load, consisting of concrete floor and _plast. 
ceiling at 20 Ib., slab 43 Ib., metal pan and lath 2 | 
per sq.ft., and joist 131 Ib. per lin.ft., totaled 120 Ib. p: 
sq.ft. The total live- and dead-load for which the flo 
was designed is 210 lb. per sq.ft., or 490 lb. per lin.f 
of joist, equivalent to a total load on each joist of abou 
18,000 Ib. The test load was 180 Ib. per sq.ft., makin: 
at time of test a total load on each joist of 25,900 |! 

In design the unit stresses adopted were: Concret: 
750 lb.; high-carbon steel, 18,000 lb. A moment facto: 
of #5 was assumed. 

The test load was applied 51 days after concrete was 
poured. Six joists were loaded, a surface area of 14x33 
ft. Sand was used as load. A cubic foot was weighed 
carefully and found to weigh 85 lb. (loose). A bin 14x31 
ft. was made on the floor and 2 ft. of sand placed over the 
entire area, in four layers, to produce weights of 50 |b., 
100 lb., 150 lb. and 180 lb. per sq.ft. The final weight 
probably exceeded 180 lb., due to packing by laborers 
in spreading the different layers. 

Idlers were attached to each joist at midspan and de 
flection readings could be made at all times. 

The allowable deflection for each load (test and dead 
added) was calculated by the formula 

4 y WE 
D= BE, x bai Xx Fy 
in which n = 10, Zs = 30,000,000. 

If the deflection at any time had reached the calculated 
amount, no further load would have been applied. 

Extensometer readings were also made on the steel to 
measure the actual elongation, and from these to calcu- 
late the stress. . 

The results of the readings up to the final load need not 
be stated. For the final load of about 26,000 lb. per joist 
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PLAN OF FLOOR THAT GAVE VERY SMALL DEFLECTION 


the calculated deflection was 1.3 in.; the actual deflection 
was +, in. for three joists and yy in. for the other three. 

The extensometer failed to show any movement of the 
needle, except by a reading glass, which showed too small 
a variation to record. A movement of one space (,g in.) 
would have indicated a stress of 300 lb. per sq.in. in the 
reinforcing steel. 

Two points of design probably produced the small 
deflection shown. The first is the large belt of con- 
crete at the walls, forming a deep and rather strong beam 
in the horizontal plane; in loading the center 14 ft. 
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of the floor, any thrust due to elongation would be re- 
sisted by this beam, fixed at the ends by the slab not 
loaded. The second point is the 34-in: camber, form- 
ing an arch. In order that this arch may straighten 
out, a movement at the end is necessary, and the beam 
resists this movement. The arch action also would re- 
lieve the tension in the steel, probably accounting for 
the low unit stress.in the steel. 

Smith, Rea & Lovitt, of Kansas City, were the archi- 
tects, and the author was structural engineer. 
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Large-Sized Soft Stone for 
Bituminous Macadam 


The usual specifications for bituminous-macadam pave- 
ments limit the size of the stones composing the sur- 
facing material to a maximum that will pass a 21%-in. 
ring. These specifications have given satisfaction with 
trap rock and granite, but with softer varieties of rock 
such as limestone there is a tendency for the stone to 
powder and crush under the roller and to wear under 
traffic, which makes a larger-sized aggregate desirable. 

To meet these conditions the Ohio State Highway De- 
partment (Clinton Cowen, Commissioner) has been ex- 
perimenting with the use of a surfacing stone that will 





SURFACING AN OHIO STATE ROAD WITH 4-IN. STONE 


pass a 4-in. ring and be retained on a 214-in. ring. The 
voids in this material are partly filled with sand, stone 
dust and chips, although thorough rolling ordinarily 
breaks up enough of the material to make a fairly com- 
pact layer. 

The method of construction is to spread and harrow 
the stone as for a waterbound macadam road. As soon 
as the stone is partly compacted, stone chips and stone 
dust are spread into the voids with shovels. Rolling and 
the application of screenings are continued until the lay- 
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er of stone is thoroughly compacted and the voids suf- 
ficiently filled so that the amount of bituminous material 
to be used will produce a dense mixture. The bituminous 
binder is applied by the penetration method with any ap- 
proved form of apparatus. 

For pouring by hand, common sprinkling pots with 
the seams and connections riveted instead of soldered 
and with the holes in the nose punched to approximately 
Ys in. diameter are used. By filling the pots to nearly 
the same level each time and by taking care to cover 
about the same area with each potful, a uniform distri- 
bution is secured. 

After the application of the bituminous binder the 
surface of the pavement is spread with screened washed 
gravel 14 to 1 in. in size. After rolling the gravel in, a 
seal coat of the same bituminous material is applied 
and more gravel is added, followed by more rolling. A 
total application of about 2 gal. per sq.yd. for.a 3-in. 
depth of rolled stone gives excellent results. Washed 
gravel instead of limestone chips is used, as the avail- 
able gravel is usually harder and tougher than ordinary 
limestone and the cost is about the same. A finer gravel, 
4, in. to 5% in., is preferable for the seal coat. For a 
4-in, road the amount of bituminous binder required is 
about 214 gal. per sq.yd. 

According to A. H. Hinkle, Deputy State Highway 
Commissioner in charge of maintenance, from whom the 
foregoing information was obtained, these pavements have 
given much better satisfaction than the older ones that 
were constructed with the 214-in. stone as aggregate. 
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Ball-Bearing Drawing Board for Freehand Work—In mak- 
ing freehand drawings the board must be turned and shifted 
frequently to accommodate the hand to different curves and 
lines. I provided my board with four ball casters, as sketched, 





DRAWING BOARD WITH CASTERS FOR FREEHAND WORK 


to facilitate this turning and shifting. The casters are a 
standard article, readily bought anywhere. I found this 
board very valuable for freehand work.—E. Schwartz, Brook- 
lyn, N. Y. 


Iron Washers as Form Spacers—To carry lighting-wire 
conduits tye proper distance above the floor forms, ordinary 
iron washers are being used on the concrete buildings for the 
new cotton terminals at Atlanta, Ga. These washers are 
merely strung along the conduits at intervals and allowed 
to rest as they will on the forms. 
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A 75,000-Ton Blast was recently made in the limestone 
quarry of H. Frazier, Fort Spring, W. Va.—that amount of 
stone being thrown down by a single explosion. Some notes 
on the blast are given in the “Du Pont Magazine” for Decem- 
ber. The height of the quarry face varies from 15 to 175 ft. 
Early in September thirteen 6-in. drill holes were put down 
125 ft., extending 5 ft. below the quarry floor. There were 
also two short holes—72 and 85 ft. deep. The holes were 
about 15 ft. apart. In each hole was loaded about 500 Ib. of 
60% blasting gelatin and from 150 to 600 lb. of quarry pow- 
der. In each hole was a line of countered cordeau carrying one 
electric blasting cap. In 10 holes the charges were split 
near the center, with from 10 to 20 ft. of clay stemming be- 
tWeen the charges and 20 ft. of clay stemming on the top 
charge. In the five holes which. were loaded solid there was 
<4 30 ft. of clay stemming on top. About 50% of the stone 
thrown down was broken to one-man size. None was thrown 
over 100 yd. from the face. The total charge of explosives 
was 13,500 Ib. The volume of loose rock was 60,500 cu.yd. 
The cost of explosive and blasting supplies was $16,040. The 
cost of drilling and loading was $820. The total cost of 
bringing down the rock was 3.3c. per ton. 


A Milk-Bottle Water Tank-—The City Dairy Co., of To- 
ronto, Ont., Canada, has at its plant a huge milk bottle, 70 
ft. above ground, which is not a milk bottle at all, but an ele- 
vated tank for fire protection. This novel tank has just been 
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completed by the Canadian Chicago Bridge and Iron Works, 
of Bridgeburg, Ont., and Chicago, Ill. The bottle is 13 ft. in 
diameter and 89 ft. 9 in. high and thus its top is about 105 
ft. above ground. The exterior is painted white to carry out 
the idea of a milk bottle more perfectly. The bottle shape is 
formed by the steel plating of the tank itself; the rivet lines 





























ENGINEERING NEWS 





Vol. 74, No. 24 


show plainly although they disappear in making the repro 
duction from the photograph in the cut herewith. The tan! 
bottom is of the now much used ellipsoidal form. The towe 
is a standard four-post steel tower. Ellipsoid, tower an. 
gallery being painted a different color from the bottle, ir 
contrast with the white, heighten the illusion. 


A Sewer Intake on a Running Stream forms the head enc 
of the south-side storm sewer at Columbus, Ohio. One of th« 
chief purposes of the sewer is to intercept a creek known as 
Kian Run, which now meanders through the southern part 
of the city, and to conduct it in a direction practically at 
right angles to its former course by a shortcut to the Scioto 
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STORM-SEWER INTAK® TO INTERCEPT KIAN RUN, 
COLUMBUS, OHIO 






River. The intake opens into a 108-in. circular concrete 
sewer. The details of the intake are shown in the accom- 
panying illustration. All concrete for the intake is 1:2%:5 
mix, broken stone or gravel. Tongue joints 4x8 in. are 
placed at the junctions of the head and wing walls. The 
lump-sum contract price for this intake is $750. Henry 
Maetzel is City Engineer of Columbus, and the contractor is 
the J. C. Carland Co., Toledo, Ohio. 


Nineteen-Year-Old Paint—Nineteen years ago Frank C. 
Hooper, manager of the North River Garnet Co., North River, 
Warren County, N. Y., became convinced that painting the 
wooden buildings. of his plant every couple of years could be 
eliminated by a change of paint, reports “Graphite’—the 
house organ of the Dixon Crucible Co., of Jersey City. There- 
fore Mr. Hooper made the expériment of using a silica-graph- 
ite paint on the mill, outbuildings and a few workmen’s cot- 
tages. To relieve the dark appearance of the natural graph- 
ite gray, the trimming coats were lightened with white 


lead. The surfaces are reported in “excellent condition” to- 
day, although no repainting has been done, and five of the cot- 
tages were moved to another plant 5 mi. away. 











December 9, 1915 


SAUNNUANMAMDAGALUsAbAAAdA Jib aad acd. 





Economy in Gravel Roads 


Assuming the cost of a modern country-road pavement 
of the so-called “permanent” type at $15,000 a mile (con- 
servative) and supposing this to be paid for by 20-yr. 
bonds at 414%, the annual charges for interest on and 
redemption of the bonds amount to about $1,150 per an- 
num. It is safe to’ assume that even the most “perma- 
nent” type of country-road pavement will require repairs 
and maintenance of at.least $50 per mile per year, or in 
round figures we have a minimum of $1,200 per mile per 
year as the cost of the improved road. 

Assuming that a good gravel road may be built for 
$4,000 per mile (which has been the average cost of New 
Hampshire roads), the annual charges for interest on 
and redemption of bonds (if the roads are built by bond 
issues) at the end of 20 yr. would amount to about $310. 
Therefore it is theoretically economical to spend nearly 
$900 per mile per year for the maintenance of gravel 
roads if for that sum the roads can be maintained in a con- 
dition equal to a pavement in the $15,000-a-mile class. 

No one of course believes that a gravel road can every- 
where be used as a substitute for a pavement, no matter 
how much money is spent for maintenance. But under 
favorable conditions it is more economical to spend a 
considerable sum on gravel-road maintenance than to in- 
vest large sums in pavement construction. The experience 
of New Hampshire and Vermont has proved this and has 
demonstrated that a properly cared for gravel road has a 
much larger capacity for motor-vehicle traffic than has 
been the generally accepted theory. An article on another 
page describes the maintenance of gravel roads by the 
State Highway Department of New Hampshire, where at 
an annual cost of from $250 to $600 a mile plain gravel 
roads have been kept in perfect condition under a motor- 
vehicle traffic of from 800 to 1,000 cars a day. 

Even the most enthusiastic gravel-road advocate recog- 
nizes that gravel roads will not stand up under exception- 
ally dense or heavy traffic. There are plenty of roads in 
New Hampshire near the larger cities and towns where 
some form of pavement has been found most economical. 
Moreover, it must be borne in mind that the New Hamp- 
shire roads carry a dense traffic only during a part of the 
year; but on the other hand they are under patrol main- 
tenance only for about the same length of time each year. 
They are good roads all the year round and exceptionally 
fine motoring roads in the summer. 

Similar conditions exist in other localities. In a great 
many cases the severe traffic is only during the summer 
season, and to build an expensive pavement to take care 
of summer tourist traffic is not economical when half the 
amount of annual interest charges on such an investment 
would keep a gravel road in splendid condition. 

The plain gravel roads of New Hampshire and Vermont 
are object lessons in economical roadbuilding and main- 
tenance, and the traffic they are carrying is a convincing 
refutation of some elaborately worked out theories as 
to the wearing qualities of plain gravel roads. 


Editorials 
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Another Novel Quay Wall 


The quay wall for the new deep-water terminals at Hali- 
fax, described on another page of this issue, is a remark- 
able structure both in size and design. Retaining walls 
60 ft. in height are scarce enough in land structures 
where every opportunity for construction in the open is 
afforded. In sea walls they are even more rare. The 
Halifax design, however, is unique, and in these days 
of increasing novelty in pier and quay-wall design that 
is saying a good deal. 

As pointed out in the article, the combination of a 
rock bottom with no overlying earth and the great depth 
required eliminated all but two types of wall, the cyclo- 
pean block, either of cast concrete or masonry, and the 
hollow reinforced-concrete caisson which could be cast 
in dry dock or on marine railway and floated to place, 
there to be sunk and filled with concrete or rock. The 
former method is time-honored ; it is, however, most ex- 
pensive and involves many difficulties in the placing and 
effective joining of the blocks. The latter method, of 
somewhat recent origin, has had a great vogue and al- 
most unbroken success. For so extensive a work as that 
at Halifax it would require an enormous plant or else 
an unduly long time, for the construction of one of these 
big hollow boxes is. an engineering operation of magni- 
tude requiring considerable space, material and plant. 
Furthermore, the founding of such a box on a rock bot- 
tom, even though that bottom has been prepared by diver 
or in diving bell, is a ticklish undertaking. With the 
removable wooden bottom, as introduced in the Ontario 
entrance to the Welland Canal, this difficulty is reduced 
from what it is in the older solid-bottom caissons, but 
that method even is better adapted to the soft bottom 
where a preparatory foundation of riprap can be laid. 

In lieu of these two alternatives the Canadian Gov- 
ernment engineers have devised a new scheme that is a 
judicious combination of the benefits of the separate block 
and the hollow box and is sufficiently novel probably 
to insure its patentability, if its inventors so desired. 
The general method of deposition of the separate block 
is combined with the shape and method of manufacture 
of the hollow box. On paper the scheme appears for- 
midable; in fact, some of the contractors contemplating 
the work were scared by its possible complications. In 
practice, on the contrary, it is working out in admirable 
fashion, and in the limited progress so far made has re- 
flected credit on both its designers and executors. 
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Hoarded Water Rights Freed by 
Morris Canal Decision 





The monopoly of the available sources of public water- 
supply for a considerable portion of northeastern New 
Jersey which has been attempted with more or less success 
for three decades now seems to have mvt a serious check 
but one which would have been much more beneficial to 
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the public interests had it come years ago. The check 
comes from the decision of the United States Supreme 
Court on Nov. 15 in Morris Canal and Banking Co. and 
Lehigh Valley R.R. Co. vs. New Jersey State Board of 
Assessors. The possible liberation of hoarded water rights 
is not obvious, for primarily the case involved the right 
-of New Jersey to tax the Morris Canal, which stretches 
across the state. To see the further effects of the de- 
cision, a little of the history of the case must be set 
forth. 

When the Morris Canal and Banking Co. was char- 
tered in 1824 it was exempted from state and local taxa- 
tion so long as its property was used for “canal naviga- 
tion.” In 1871 the company was authorized to lease 
its property and franchises, but no mention was made of 
the taxation-exemption grant from the state. A few 
weeks later the canal company leased its canal and ac- 
: cessories and sold its personal property to the Lehigh 
if Valley Railroad Co. In 1884 and subsequent years the 
2 legislature provided for the taxation of railroads and 
. canals. 
¢ 
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The state tax on the canal property for the year 
e 1906 was contested by the owners on the ground of the 
i : exemption clause in the charter of 1824, but the conten- 
Et tion was denied by the New Jersey Court of Errors and 
| Appeals. This decision is now upheld by the United 
States Supreme Court, which points out that the statute 
of 1871 did not authorize the transfer of exemption from 
taxation, and adds: “ . as clearly pointed out in 
the Rochester case, Rochester Railway Co. vs. Rochester, 
205 U. 8S. 236, an exemption from taxation does not 
; pass under a valid lease or sale of corporate property to- 
' gether with appurtenances and franchises.” 

The original rights were granted for navigation; but 
under color of rights to water for that purpose, the at- 
tempted water monopoly has been selling water rights and 
water itself for municipal purposes and declaring “hands 
off” to all others who claimed or sought a right to certain 
waters. Had such a decision as this been handed down in 
1885 instead of 1915 it might have had a material bearing 
upon the Newark, Jersey City and other water-supply 
contracts: particularly on the long controversy over the 
Jersey City contract. Even now the decision may have 
a material bearing upon the efforts of the State Water- 
Supply Commission and the State Conservation Com- 
mission to control some of the potable waters of the 
state. 

Also, beyond guaranteeing to the state hundreds of 
thousands of dollars in taxes and aiding it regain a 
control of its potable waters which it should not and need 
not ever have lost, the decision will doubtless hasten 
an equitable settlement of the long contest over the aban- 
donment of the Morris Canal. This will mean much to 
the state and to the municipalities and townships through 
which the canal extends and may contribute materially 
to success in converting the canal into a water parkway, 
advocated with much earnestness for several years past. 

Finally, the broader bearing of this decision should 
not be overlooked. Taken with the Rochester decision 
already mentioned, it may aid other states and perhaps 
scores of cities to regain control of water-supplies and 
waterfronts granted explicitly for beneficial public use 
and which should revert to the state when not used for 
the purpose of the grant, but which have been diverted 
to quite other purposes, to the enrichment of private 
and the robbery of public interests. 
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The Panama-Pacific Expositior 
Comes to an End 


At midnight on Dec. 4, the Panama-Pacific Expositio 
closed its gates for the last time, having been open to th 
public for 288 days. It has been widely advertised tha: 
the Exposition has yielded a profit of $2,000,000; bu: 
this means only that the receipts from paid admissions. 
concessions, etc., exceeded the running expenses of th: 
fair by that amount during the time it was open. Th: 
cost of creating the fair—grounds, buildings and all— 
was to the Exposition company about $17,000,000. When 
to this are added the amounts spent by exhibitors, con- 
cessionaires and others, the current statement of $50,000,- 
000 as the total outlay on the Exposition is probably 
not excessive. 

The total number of admissions is stated to have 
reached 17,000,000 on Nov. 19; but this included ap- 
parently the daily admissions on passes of several thou- 
sand attendants and employees. Allowing for this and 
for the fact that most of those who visited the Exposition 
went on the grounds from three to a dozen times or more, 
it is probable that not more than two million different 
persons visited the Exposition. 

That it was worth a great deal to have such a wonderful 
display of art and architecture and constructive genius 
as the Exposition spread before two million or more peo- 
ple, every visitor who had the privilege of seeing it will 
agree. The exhibits themselves were creditable, but what 
every visitor to the Exposition will longest remember 
was its success as an artistic creation. The buildings 
at San Francisco in their proportions, their decoration 
and particularly in their coloring and their night illum- 
ination surpassed even the well-remembered successes at 
the Chicago Exposition of 1894 and the St. Louis Ex- 
position of 1904. 

The toast sent by President Wilson for the exercises 
at the close of the Exposition declared that “in its con- 
ception and successful accomplishment the Exposition 
gave striking evidence of the practical genius and artis- 
tic taste of America.” The engineering profession may 
well take pride in the fact that the Exposition was the 
creation of engineers, and its success was the greatest 
demonstration ever made that a competent engineering 
executive can so direct the work of artists, architects and 
constructors as to produce a finished masterpiece. 
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United States Supreme Court 
on Invention and Design 


Attention was called in these columns last week to 
the difference between the work of the inventor and the 
work of the designer in connection with a court decision 
recently rendered on certain reinforced-concrete pat- 
ents. It will be of interest to many to read an authorita- 
tive opinion on this question from the highest court in the 
land. A correspondent has sent an extract from an opin- 
ion rendered by the Supreme Court of the United States, 
delivered by the late Justice Bradley, in the case of the 
Atlantic Works vs. Brady, 107 United States, 192. The 
extract is as follows: 


The process of development in manufacture creates a 
constant demand for new appliances, which the skill of or- 
dinary head workmen and engineers is generally adequate 
to devise, and which indeed are the natural and proper out- 
growth of such development. Each step forward prepares 
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ie way for the next, and each is usually taken by spontan- 
ous trials and attempts in a hundred different places. To 
rant a single party a monopoly of every slight advance made, 
xcept where the exercise of invention somewhat above the 
rdinary mechanical or engineering skill is distinctly shown, 
: unjust in principle and injurious in its consequences. 

The design of the patent laws is to reward those who make 
ome substantial discovery or invention which adds to our 
nowledge and makes a step in advance in the useful arts. 
Sueh inventors are worthy of all favor. It was never the 
pject of those laws to grant a monopoly for every trifling 
ievice, every shadow of a shade of an idea which would nat- 
irally and spontaneously occur to any skilled mechanic or 
»perator in the ordinary progress of manufacture. 

Such an indiscriminate creation of exclusive privileges 
tends rather to obstruct than to stimulate invention. It creates 

a class of speculative schemers who make it their business 
to watch the advancing wave of improvement and gather its 
foam in the form of patented monopolies, which enable them 
to lay a heavy tax upon the industry of the country, without 
contributing anything to the real advancement of the arts. 
It embarrasses the honest pursuit of business with fears and 
apprehensions of concealed liens and unknown liabilities to 


lawsuits and vexatious accountings for profits made in good 
faith. 


It may freely be conceded that this rule, laid down 
by the Supreme Court in this and other decisions, has 
often been trangressed, not only by the Patent Office in 
the granting of patents, but by the lower courts in ad- 
judicating them. It will not do, however, to blame too 
seriously the judges who have erred in sustaining patents 
on trivial combinations and assemblages involving no 
real invention but merely an attempt to monopolize some 
next step in mechanical or engineering progress. For 
such prostitution of the patent system, patent attorneys 
and patent experts are probably even more at fault than 
the judges themselves. There is little wonder that the 
judges, with only laymen’s knowledge of technical mat- 
ters and unable to secure the advice of unbiased experts, 
are often mystified by the great mass of technical de- 
tails which are presented to them by the attorneys and 
experts on opposite sides. It has often happened, more- 
over, that in a patent case each side is desirous of sustain- 
ing the patents in controversy, and there is no one to 
present the side of the public, which is interested in hav- 
ing patents annulled if they create a monopoly in what 
should be public property. 

It is quite possible that the investigation which has been 
ordered. by a Senate committee may lead to radical reforms 
in the granting of patents and in patent litigation. 
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Contrasts in Port Development 


The current export-freight congestion in New York 
and, in a lesser degree, in other Atlantic ports makes 
of especial interest the very elaborate port improvement 
at Halifax now being made by the Canadian Government. 
While the main cause of the present congestion is of 
course scarcity of ships, there is no disputing the fact 
that a secondary influence is the primitive terminal fa- 
cilities available at most American ports. The Halifax 
improvement will make it without doubt the most mod- 
ern port development on this continent; its design and 
execution leave very little to criticize. When completed it 
ought to bring down terminal costs to somewhere near 
their proper relation to transportation costs, in contrast 
to the usual condition in most of our ports. 

In contrast, too, to the situation in American ports, 
the problem at Halifax is being worked out in its en- 
tirety under one directive head, subject only to the vicis- 
situdes of future political change in the national gov- 
ernment, whereas in the United States the management 
of a port is likely to be entirely changed every time a 
change occurs in the city government. One need only 
note the past history of port-improvement projects in 
Boston or view with a prophetic eye the coming port pol- 
icy of Philadelphia to understand the contrast. The 
much-heralded Port Commission appointed by the New 
York City Board of Estimate and Apportionment is as 
yet only a name because the same Board has omitted to 
appropriate any funds for the Commission to work with. 

And yet, notwithstanding their excellent design and 
construction it is within the possibilities that these great 
Halifax terminals may find as little use as some of the 
loudly exploited municipal piers at minor ports of the 
United States. The most efficient terminal in the world 
cannot create commerce, and it remains to be seen wheth- 
er the influence of the Canadian Government plus the 
low terminal charges at Halifax will be sufficient to offset 
the long railway hauls from manufacturing and farm- 
ing centers to that port. It is quite possible that Mon- 
treal and Quebec in the summer and Portland, Boston 
and New York in the winter will continue to get most 
of the Canadian export business. 


Letters to the Editor 





Origin of Compressed-Air 
Tunnel Ventilation 


Sir—In the mammoth workings of the famous Com- 
stock Lode, at Virginia City, Nev., were initiated many 
of the practices that have been developed into systems. 
The nature of the rock in that locality and the great 
depth of the workings generated extreme temperatures 
when the rock was exposed to the air. This made it 
necessary to introduce quickly into the faces of the ex- 
treme workings fresh, cold air in sufficient’ volume to 
sustain the almost naked and sweat-smothered miners 
working in short shifts or reliefs. 





Power rock drills driven by compressed air were first 
extensively used in mining and tunneling in the Com- 
stock Lode. True, such machines had been employed 
in the Hoosac Tunnel in Massachusetts and in another 
driven in Pennsylvania, but they were so heavy and 
cumbersome, requiring ponderous carriages for their 
mounting, and mechanically were so defective that as 
economical factors in tunneling they had given little if 
any advantage over hand drilling. Later they were mod- 
ified and made more adaptable, and their practical worth 
was first demonstrated in the Sutro Tunnel driven to 
tap the Comstock Lode at depth to drain it of water 


and permit transportation of the ores to the mills near 
the tunnel’s mouth. 
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Smaller machine drills adapted to the mine drifts 
came to be quite generally used in the workings of that 
lode, and the compressed air with which they were driven, 
exhausting from them into the extreme headings and 
expanding to four or five times its volume and thus be- 
ing rendered very cold, supplied the miners with ample 
fresh, cold air and a ready and admirable means of 
ventilating the -workings. 

From this Comstock Lode practice has developed the 
system of tunnel ventilation by compressed air now 
generally employed. But its growth was slow and round- 
about. In fact the resumption of this local practice 
with compressed air and its development in large tunnel 
work were taken up many years later, after steam ex- 
hausted from power drills had proved to be more or 
less a success in such work. 

Steam-exhaust ventilation was first demonstrated by a 
Colorado miner whose name I do not recall. With one 
power drill driven by steam, he ran a small mine tunnel 
1,000 ft. into a mountain and ventilated it by utilizing 
the exhaust steam from his machine in the following 
manner : 

Near his steam boiler, at the mouth of the tunnel, 
he set up a wooden box chimney connected at the bot- 
tom to a similar horizontal box which ran in near the 
face of the heading. Into the end of this flue he set 
up a wide-mouthed funnel, which was removed before 
blasting. By opening a 14-in. steam jet in the chimney 
after a blast, he caused a strong suction to draw the foul 
air into the inner end of his ventilating box. This in 
no long time so cleared the extreme heading that he 
went in, set up his funnel and machine and went to 
drilling, carrying the exhaust steam through a hose into 
the funnel. The exhaust was sufficient to maintain the 
draft, and the live-steam jet in the chimney was shut 
off. This device kept his tunnel filled with a flow of 
fresh air and his heading comfortably cool. This worthy 
adventurer took righteous pleasure in writing me of his 
success with steam against my expressed belief that he 
could not make it work successfully in tunneling. 

Years later, on one of the several railway tunnels that 
were undertaken on the South Penn Ry. to run between 
Harrisburg and Pittsburgh, the contractors started us- 
ing steam for driving the drills until air compressors 
could be built and installed. On getting in a distance, 
the steam from the machines uncomfortably raised the 
temperature. The Colorado miner’s device recurred to 
my mind, and it was introduced, where some seven drills 
were in operation. It ventilated the tunnel while it 
was being driven in some 800 ft. 

Years after the South Penn work, the Croton Aque- 
duct Tunnel for the supply of water to New York City 
was underway. This 36-mi. tunnel was the longest that 
had ever been undertaken. In the center of every 3,000 
ft. section a shaft was sunk to grade, and tunnels 
were driven north and south from this, each 1,500 ft., 
until they met opposite headings. Extensive ventilation 
was necessary, and this was foreseen to be very expen- 
sive unless some method other than by the usual exhaust 
fans or blowers could be devised. 

I had equipped half of the tunnel, under con- 
tract with Brown, Howard & Co., with Ingersoll drills, 
air compressors, boilers, etc., and was iv constant con- 
sultation with D. D. McBean, of that firm, the man- 
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ager of the work. When the matter of ventilation ca 
up, Mr. McBean was in no way disposed to go into t 
large expense of equipment with known appliances 
this could be obviated—and he was not the man to px 
mit difficulties of any nature to prevent the employm« 
of simple and effective means. On his hearing of ¢! 
success of compressed air in the Comstock heading ai 
steam exhaust in the Colorado mine and the South Pen 
Ry. tunnel, he decided to try them in his work on t! 
Croton Aqueduct Tunnel. They were successful), 
adapted. This was the first development and use « 
the since well-known system of compressed-air ventila 
tion for large tunneling operations. The features « 
this system and its details have become too well know: 
to warrant mention here. 

Up to that time, as president of the Ingersoll Rock 
Drill Co., I had furnished the mechanical equipment 
for seven-eighths of the railway and other large tunnel 
that had been made using power drills, and was there 
fore in a position to know what appliances had been 
tried or used. To the best of my knowledge this is the 
history of the rise and development of this system of 
tunnel ventilation. F. M. Prerce. 

Point Loma, Calif., Nov. 11, 1915. 


Track Maintenance 


Sir—The insufficiency of track forces is given by Mr. 
Schlesinger in your issue of Nov. 11 as the cause of de- 
fective track. But no track force can maintain good track 
with rotten ties, insufficient ballast, light and worn rails 
and old or defective fastenings, especially when these 
conditions occur on track with at least moderately heavy 
traffic. The accident reports of the Interstate Commerce 
Commission inspectors indicate the existence of track of 
this kind, although of course it is exceptional. 

RaILway. 
% 


A Sewage-Disposal Problem 


Sir—I have bene asked to assist in the design of a 
plant for the disposal of sewage consisting of house 
waste from some 50 to 70 persons and the liquid waste 
from stables sheltering about 700 head of cattle. It has 
been assumed that the sewage from the domestic buildings 
and stables may be satisfactorily treated by customary 
methods, selected, however, to suit the composition of 
the sewage. As the problem seems to be unusual, the ex- 
perience of others with similar problems, if such there 
be, would be appreciated. UNUSUAL. 

Cowstables, Dec. 1, 1915. 

|The problem presented seems to be properly char- 
acterized as unusual, but as announced two or three 
thousand years ago, there is nothing really new under the 
sun. Information regarding how similar problems have 
been met and solved would be of interest to many readers 
and of practical value to a considerable number besides 
the inquirer.—Editor. ] 

The Influence of Manufacturing Industries upon the growth 
of population is illustrated by a census just taken of two 
villages in the suburbs of Detroit. St. Clair Heights, Mich., 
has a population of 6,853, an increase of 447% since 1910. 
Highland Park, Mich., has a population of 27,155, an increase 
of 559% since 1910. The remarkable growth of these villages 


is chiefly owing to the automobile manufacturing industry in 
and near them. 
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Chicago Smoke Abatement and 
Railway Electrification 


A brief summary from an advance statement concern- 
ig the report of the Chicago Railway Electrification 
Commission was printed in Engineering News, Nov. 25, 

1024. The complete report of the commission was 
-ubmitted on Dec. 1. As previously announced, the 
ommission finds that the electrification of Chicago rail- 
vays as a whole, while an engineering possibility, would 
involve an enormous cost wholly beyond the means of 
the railway companies to raise. 

Five years ago the Chicago City Council passed an 
ordinance requiring the railways after a certain date 
to use some other motive power than steam locomotives 
to operate their trains within the city limits of Chicago. 
Public opinion was in a confused state concerning this 
ordinance, and with a view to determining the facts in 
the case the Chicago Association of Commerce appointed 
a commission of 17 citizens to investigate the whole 
subject and report. A large engineering organization 
was created headed by the late Horace G. Burt, former 
president of the Union Pacific R.R. After Mr. Burt’s 
death in May, 1913, he was succeeded by Dr. W. F. M. 
Goss, Dean of the Engineering School of the University 
of Illinois. 


Atr POLLUTION AND SMOKE PREVENTION 


A vast amount of matter has been published concerning 
the causes and effects of smoke in cities. The commis- 
sion’s investigations showed that nearly all this published 
matter is of very doubtful reliability, being based on 
general impressions rather than scientific data. The com- 
mission found, for example, that greater harm to the 
health of city dwellers is done by the invisible products 
of combustion, such as sulphurous gas and fine mineral 
dust, than by the visible smoke. While two-thirds of 
the pollution of Chicago air is due to the combustion of 
coal, the other third is due to dust, gases, etc., from other 
sources, so that even if all combustion of coal were 
eliminated, considerable pollution of the air would re- 
main. The smoke polluting the air of Chicago is found 
to proceed from the following sources: 


Per Cent. 
Metallurgical furnaces and other manufacturing 
omnes: Mile: DGS s 5-5:5.07. <n eee week ctw isen neon eta 64.26 
High-pressure steam-power plants.............-.+08+ 19.34 
Low-pressure steam-power plants and domestic 
NN a eso Wh ka ue hls @ hE ae Bae He 64. eR Oe ies 8.6 
Serer Pe TEC AECL TTA TEE Cee 7.47 


The locomotives, however, because their smoke is dis- 
charged near the ground, produce a somewhat larger 
proportion of the visible smoke, a little over 20% accord- 
ing to the figures of the commission. 

It is evident from the above that if the steam loco- 
motives were immediately done away with in Chicago, 
and other sources of air pollution allowed to continue 
unabated, the effect would hardly be noticeable by the 
general public. 


RatLway ELectriFiIcation 


In order to eliminate steam locomotives in Chicago it 
will be necessary to electrify the lines of 38 steam railway 
companies owning a total of 3,476 mi. of track, of which 
nearly half is main-line track. This mileage of electrified 
steam-railway line would be twice as great as the mileage 
of all the electrified steam lines in the entire United 
States and would be even greater, by about 15%, than 
the mileage of all the electrified lines in the world. The 
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number of electric locomotives required would be about 
214 times the entire number now existing in the world. 

The commission gave much attention to the selection 
of the best system for electrification, recognizing that if 
electrification were to be undertaken the system should 
be made uniform for all lines. The commission finally 
selected the overhead contact system using a single-phase 
current at 11,000 volts as on the whole the cheapest anid 
most desirable. The commission recognized that there 
are objections to this system on account of danger to em- 
ployees and also inductive interference with telephone 
and telegraph wires; but the difficulties are on the whole 
less than would be experienced were direct current used, 
either from a third rail or from an overhead wire. 

The commission’s estimate of the total cost of electri- 
fication showed a minimum of $178,127,000. A number 
of the railways entering Chicago, however, have taken 
this estimate and find that in order to operate their 
lines economically under the electrified plan it would be 
necessary to extend the electrification considerably farther 
than was assumed by the commission and also to make 
a large immediate outlay for track elevation and other 
improvements. These changes increased the estimate 
made by the commission by something over 50%. Apply- 
ing this proportion to the commission’s estimate as a 
whole, the final probable cost of electrification would be 
in round numbers $275,000,000. 

The commission estimated that electrification would 
produce some gain in the railway earnings and some 
reduction in the operating expenses together sufficient 
to increase the net revenues of the railways by $2,336,000. 
Deducting this amount from the interest and depreciation 
charges on the cost of electrification, there is left an 
annual deficit of $14,600,000. 


RaiLway FINANcEs at Low Ess 

While some of the Chicago railways are in financial 
position to assume their share of the cost of electrification, 
most of the railway companies would find it absolutely 
impossible. In fact several companies are now in re- 
ceivers’ hands. The city could not share to any large 
extent in the expense of the work, since its margin of 
indebtedness under the state constitution would not 
permit it. If it were attempted to pay the cost of 
electrification by a tax upon the traffic passing through 
Chicago it would be a serious handicap to the business 
of the city in competition with other commercial centers. 
Moreover, were Chicago to require its steam railways to 
electrify their terminals, there is no doubt that numerous 
other cities might and would make similar demands. 

It is especially to be noted that the commission’s con- 
clusions relate only to the electrification of the Chicago 
railways as a whole. It did not separately investigate 
the relative economy of electric operation for suburban 
service. There is a strong feeling in Chicago that some 
of its suburban steam lines, notably the Illinois Central, 
should be electrified not only for the relief from smoke 
and dust of the densely populated sections of the city 
through which the line runs, but because of the gain 
the company would make by reduced operating expenses 
and increased traffic. The commission held, however, 
that such investigations were the business of individual 
roads to make and that its duty was to deal with the 
problem presented by the proposed sweeping municipal 
legislation compelling electrification of the entire railway 
system of the city in order to abate the smoke nuisance. 


. 
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Construction of Washington St. 
Arch Bridge at Indianapolis 


SYNOPSIS—The plant and methods of construc- 
tion for the foundations and superstructure of a 
new seven-span reinforced-concrete bridge across 
the White’ River are described in detail. Work is 
progressing from both ends with a very successful 
plant. 


The new Washington St. Bridge over the White River 
at Indianapolis, Ind., is a reinforced-concrete arch struc- 
ture with two spans of 106 ft., two of 112 ft., two of 117 
ft. and a central span of 120 ft. The contract awarded 
by Marion County in 1914 was for a five-span bridge, but 
in July, 1915, the city gave a contract for two additional 
spans at the west end, in order to provide for the widen- 
ing of the river in connection with the flood-protection 
work on the west bank. The present west end pier, there- 
fore, is braced by temporary concrete buttresses to resist 
the arch thrust. The total length will be 844 ft. 

The bridge washed out by the flood of 1913 had five 
plate-girder deck spans on concrete piers at right angles 
to the street and skew with the stream. The new bridge 
has the piers parallel with the stream and at about 60° 
with the street line. The piers are carried down 15 ft. 
below low water, except that the second pier from the 
east end, which is in the middle of the main channel, is 
carried down 25 ft. All the piers are on 25-ft. timber 
piles. The arrangement of the construction plant is 
shown on the accompanying drawing. 

FouNDATION Work 

The river bed is mainly gravel, but at the bridge site 
there is the débris of the old bridge piers, with large 
stones and masses of concrete which had to be removed 
in advance of the coffer-dam work. This clearing was 
done with a large stiff-leg derrick of timber construction 
and handling an orange-peel or clamshell bucket as re- 
quired. The derrick travels on a track of 30-ft. gage 
and has a two-wheel (tandem) truck under each corner. 
At the middle of each side is another truck with a roller 
instead of wheels, this providing against deflection of 
the sills under load. The derrick clears the site of the 
pier, handles material, places filling outside the coffer- 
dam and does the dredging within the coffer-dams. A 
similar derrick is making the excavation for the two 
west spans. They are 15-ton machines with 60-ft. booms ; 
but one has the boom spliced to a 75-ft. length. They 
were built by the American Hoist and Derrick Co. 

Before commencing to drive the sheetpiling, the site 
for each pier is examined by a diver to see that all débris 
has been cleared away. This is a rather difficult task, 
owing to the muddy water. 

The coffer-dams are about 30x115 ft., made of timber 
sheetpiles, 6x12 in., 25 ft. long. Each pile has two 2-in. 
vellow-pine splines nailed along one edge to form a dove- 
tail groove and a single dovetail spline on the other edge. 
To secure the splines firmly, larger nails are used near 
the bottom, the holes being bored, so as not to split the 
wood in driving these large nails. The piles were driven 
with a Vulcan steam hammer slung from the derrick, 


a cast-iron cap being placed on the head of the pile. | 
entire set of piles was driven first to a depth of about | 
ft., when they began to drive hard. The inclosed spa: 
was then pumped out and the piles readily driven to fu 
depth, the side pressure of the sand being reduced | 
lowering the head of water. The penetration is about 1\) 
ft. below the base of the pier footing. At first this wa 
only about 6 ft., but it proved insufficient and led to som. 
blowouts. No other accidents occurred to the coffer-dams 

The wood sheetpiling was used because of its economy, 
easy driving and satisfactory closure. The piles can 
be pulled and used again, and when no longer availab)|. 
for sheeting are used for caps and falsework timbering. 
After the completion of the sheeting, dredged materia! 
was filled around the outside by the fixed derrick and |) 
a floating derrick, both with clamshell buckets. The 
usual interior bracing was placed as the water was 
pumped out. 

In driving the foundation piles, work was commence«| 
at the middle of the pier and progressed outward. These 
piles were driven by a heavier Vulcan steam hammer. A 
water jet was used for both sheetpiles and foundation 
piles. 


ArcH FALSEWORK AND ForMS 


The arch falsework is of the special Luten design, in 
which piles carry caps transverse to the arch, and upon 
each line of caps are three rows of struts to the arch 
form, radiating in fan shape. Each strut is built up of 
two planks forming a column of T-section, the planks 
being fastened together only by wire ties wrapped around 
them. When the time comes to strike the centers, the 
wire ties are cut, when the struts resolve themselves into 
simple planks, which buckle under the load and are readily 
removed. 

The ribs of the arch form are also of special and 
simple design. Each rib is made of 2x12-in. planks 
lapped and spiked over the posts (so that no cutting to 
shape is required), and upon them is nailed a separate 
2-in. strip having its top cut to the curve of the arch. 
When the centering is removed the planks are ready for 
use again, and only the curved strips are waste. The 
forms are all of wood, shiplapped, and coated with 
paraffin on the face. 

The spandrels do not rest upon the barrel of the arch 
but are placed against its side, forming the face of the 
arch and eliminating any horizontal joint. This arch 
ring is anchored to the arch proper. The top of the 
vertical joint is painted with an asphaltic waterproof 
coating. No outside bracing is required for the spandrel 
form, the form being secured by wire ties to anchors 
projecting from the side and back of the main arch. 
Another feature of the formwork is that the coping is 
built separately upon the spandrel. This permits the 
form to be set absolutely true to line, and the projection 
of the coping hides any slight bulges which may have 
occurred in the line of the spandrel. 

Where the spandrel wall abuts against the pier it is 
made with a vertical V-groove in the end. In the form 
the open side of the groove is closed by a plank, forming 
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. triangular channel, which extends down to the pier and 

‘hrough the arch, so as to take care of drainage. This 

iannel begins about 12 in. below the coping; thus there 
; no opportunity for dirt to fall into it. 


ConoreTING 45 Hr. ContTINvoUSLY 


Each pier is built as a monolith from 6 in. below low 
water to the bottom of the pier coping. The coping is 
poured next and then the skewback for the two arches. 
Each arch is poured complete, the 1,150 yd. of concrete 
being placed in about 45 hr., working 10-hr. shifts (two 
days and two nights). About the same speed was made 
at each end, using one large mixer with elevator tower and 
chutes at the west end and two smaller mixers with dump 
cars at the east end. 

Drainage of the fill over the arch is provided for by 
pipes embedded in the piers and emerging below low- 
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cars on tracks just below them and running out over 
the arch. 

At the west-end plant the mixer is placed on the river 
bank, below and at the side of the street. The storage 
bins are below the deck of the temporary trestle bridge. 
Dump wagons deliver sand and gravel over gratings in 
the street surface. The bins have gates over a measuring- 
box with a hinged bottom, which falls when unlatched 
(and is then closed by a counterweighted lever), dropping 
the contents through a steel hopper to the charging side 
of the 34-yd. Smith mixer. The cement (from sacks) is 
dropped into the same hopper. 

The concrete is discharged into a 1-yd. bucket in an 
elevator tower and dumped into the hopper of an Insley 
steel spouting system. The first spout is suspended from 
a 50-ft. boom on the tower, and the boom (with spout and 
hopper) is raised or lowered to the desired elevation by 
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PLANT AT WEST END 


ARRANGEMENT OF CONSTRUCTION PLANT AT THE WASHINGTON ST. BRIDGE OVER THE WHITE RIVER AT 
INDIANAPOLIS, IND., SHOWING CONCRETING PLANTS AT BOTH ENDS 
Not drawn to scale 


water line. They are galvanized-iron pipes placed in an 
inclined position so that there is no bend between the 
inlet and the outlet. This permits them to be cleaned 
out readily. 

The concreting is being worked from both ends with 
two plants, but after the completion of the east end arch, 
with its abutment and pier, all the work will be done 
from the plant at the west end. 


East-Enp ConcrRETING PLANT 


As two blocks of Washington St. are closed to traffic, 
the center of the street is utilized for storing construc- 
tion material. In the farther block are reinforcing rods, 
timber, etc. In the block next the bridge, sand and 
gravel are deposited by wagons on each side of the street- 
car space, and between these stock piles are three narrow- 
gage industrial tracks for steel dump cars. At the end 
of the street are three elevated bins over the tracks, and 
material is loaded into these by a stiffleg derrick operat- 
ing a clamshell bucket. The material is dumped by the 
cars within reach of the derrick. 

From the bins the material is loaded by gravity into 
the cars, which are hauled by cable up a two-track incline 
and dump into two 14-yd. Smith mixers, one on each 
side. The mixers in turn dump the concrete into similar 


means of a hand crab. The tower is 124 ft. high and 
carries 300 ft. of spouting, which gives a_ horizontal 
reach of about 250 ft. This plant can place about 400 yd. 
per day in one 10-hr. shift, and has made a record of 
422 yd. placed in 11 hr. 

The construction plant includes also a floating derrick 
(for dredging, etc.) and a hand-power bending machine 
for the steel rods. For the timber work there is a car- 
penter shop having a ripsaw, cutoff saw and grinder. 
Another shed is used for molding the balustrades. All 
the derricks, concreting plants, etc., are operated by 
steam, except that one mixer at each end has an electric 
motor. 

CONCRETE AND SURFACE FINISH 


The concrete is 1: 2:4 mix, made with river sand and 
gravel, the maximum size of aggregate being 11% in. 
This material is dredged from the river by a dragline 
cableway with a 1-yd. Shearer-Mayer bucket. The gravel 
is washed and screened and delivered to bins, from which 
it is loaded by gravity into the dump wagons. This -wash- 
ing plant has a capacity of about 125 cu.yd. of gravel 
per day. The reinforcement is of deformed bars; but 
only a relatively small proportion of steel is required. 

The face treatment of the bridge is simple and effec- 
tive. Large panels are formed. on the spandrels and 
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upper parts of the piers, but these are in the same plane 
with the rest of the work, so that the only form construc- 
tion required is the nailing of V-strips for grooves out- 
lining the panels. The panels are bush-hammered by 
hand and the remainder of the surface is rubbed with 
carborundum blocks while wetted with a thin cement 
grout applied by whitewash brushes. 

The parapet has balustrades which are molded in a 
shed near the work, using a Pettyjohn mold. Each has 
a rod projecting from the bottom and engaging a groove 
in the coping, this groove being afterward filled with 
mortar. Upon the balustrades rests a cap, but this is 
not anchored to them and is free to move longitudinally 
with contraction and expansion movements, without dis- 
turbing the balustrade. 


ENGINEERS AND CONTRACTORS 


The bridge was designed by Daniel B. Luten, consult- 
ing engineer, of Indianapolis. He also designed and pat- 
ented several of the construction features, including the 
T-beam arch struts, the arch reinforcement and the span- 
drel arrangement. The contractor for the entire work is 
the National Concrete Co., of IndianapoNs. The work 
is under the direction of Charles E. Cheney, County 
Engineer, and B. J. T. Jeup, City Engineer. The total 
cost will be nearly $500,000, 


° 
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Combined Fire and Load Tests 
of Building Columns 


Testing the strength of building columns under con- 
flagration conditions has hitherto been impossible be- 
cause there has not been a machine built in which fire 
and load could be applied at the same time. Realizing 
the necessity of information on this subject, a joint 
body, formed of the Associated Factory Mutual Fire 
Insurance Companies, the National Board of Fire Un- 
derwriters and the United States Bureau of Standards, 
has had designed and built a testing machine in which 
tull-sized building columns can be tested to destruction 
under end load and at the same time subjected to tem- 
peratures equaling those of a general conflagration. 

This machine has been set up in the Underwriters’ 
Laboratory in Chicago, and a series of fire tests of build- 
ing columns has been outlined. A prospectus of the 
series has just been issued. Herewith is given an ab- 
stract of this prospectus, together with a detail drawing 
of the machine. Engineers and insurance experts inter- 
ested in the subject have been asked for suggestions and 
criticisms of the prospectus and it is expected that as 
soon as these criticisms have been digested the tests will 
he initiated. Any information regarding the work not 
included in this abstract can be obtained by writing to 
the Underwriters’ Laboratory, 207 East Ohio St., Chi- 


b cago, Ill. 


GENERAL PLAN OF INVESTIGATION 

The object of this investigation is to ascertain the ultimate 
fire resistance of centrally loaded columns used in the interior 
of buildings, under conditions approximating those of service; 
to ascertain the fire-retardant value of the column protection 
provided by the various materials and methods commonly 
employed in protecting columns against fire; to obtain full 
and accurate data that will serve as a basis for the classifica- 
tion of column protection for various classes of buildings, 
and to furnish data for guidance in the determination of 
proper test conditions for heavier columns, and special tests 
to ascertain the effect of the application of fire streams to 
columns while in a highly heated condition. 
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Test columns consisting of the types of columns commo. \ 
employed in building construction, specially designed for e 
test apparatus and for safe rated loads of approximately \) 
tons, have been secured. ; 

It is proposed to protect these columns, except one of e 
type, by various methods commonly employed in fireproot 
building columns, and to allow them to season under pro; 
conditions for a period of six months before they are test 

It is proposed to make supplementary standard tests 9 
ascertain the quality of the materials employed in the c« 
struction of the test columns. 

It is proposed to subject each of the columns to its ss 
rated load and to temperatures increasing at a predetermin 
rate until failure, or until the column has withstood the te: 
perature conditions in excess of 8 hr. 

It is proposed to measure and record at regular intervals 
during the test the temperatures in the furnace and at various 
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SECTION THROUGH MACHINE FOR TESTING STRENGTH 
AND FIRE RESISTANCE 


points on the surface of the structural portion of the column, 
the deformation and deflection of the column near the middle, 
and to record the results of observations relative to the effects 
of fire on the column and on the column protection. 

It is proposed to make careful examinations after the test 
and a record of the condition of the column and column pro- 
tection. 

It is proposed to make photographic records of the column 
before and after the test and after the column protection 
has been removed. 

It is proposed to make a supplementary series of tests 
upon additional test columns to determine the effect of the 
application of fire streams to columns while in a highly heated 
condition. 


DESCRIPTION OF PROPOSED TEST COLUMNS 


The types of columns to be tested include rolled-steel sec- 
tions, built-up steel sections, round cast-iron sections, steel 
pipe filled with concrete, and vertically reinforced and hooped 
concrete columns, to which it is proposed to add several 
wooden columns. At least one of each of the sections is to be 
unprotected; others are to be partially protected by concrete, 
and others completely protected by various thicknesses of 
concrete, clay tile, gypsum blocks and plaster on metal lath, 
in accordance with the methods commonly employed in 
practice. 


Po 
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The test columns, with the exceptions noted, are 15 ft. 8 in. 
ig between bearings. The upper 3 ft. is made of extra- 
avy section to serve as a medium for the free transmission 
the load from the ram through the roof of the furnace to 

e heated portion of the column. The extra-heavy section 

assumed to establish an effective length of 12 ft. 8 in. as 

basis for calculating the safe rated load of the column. The 

pe columns and two of the cast-iron columns are approxi- 

itely 12 ft. 6 in. in length and provided with square end 
bearings. 

The test columns are provided with two brackets near the 
top to simulate the details used for beam and girder supports 
and conditions affecting the application of fireproofing at 
these points. 

The materials used in the construction of the test columns 
ind protective coverings are to be obtained from various 
sources and from various sections of the country, and are to 
be selected with a view of obtaining those representative of 
their respective classes. 

Columns partly protected by filling the reéntrant portions 
with concrete are introduced as a type made necessary where 
space limitations prevent the use of full protection. Besides 
giving information on the merits of this type of protection 
as compared with unprotected steel, cast-iron and wooden col- 
umns, it is also thought that they will give further data on 
the influence of type of steel section on fire resistance. The 
concrete aggregates are the same as those used in the tests 
of the fully protected columns of the corresponding sections. 


APPARATUS TO BE USED 


The apparatus to be used in the tests is specially designed 
for the purpose, and consists of a carriage and traveling 
crane for handling the test samples, a furnace in which the 
columns are subjected to fire, a hydraulic ram and restraining 
frame by means of which the loads are applied to the col- 
umns, the apparatus for measuring the temperatures of the 
furnace and the test samples, the apparatus for measuring 
the deformation of the test samples and a flexible nozzle by 
means of which streams of water are supplied in the fire- 
stream tests. 


DETAILS OF TEST FURNACE 


The test furnace, which is shown herewith, consists of a 
combustion chamber 7 ft. square and 12 ft. high, exclusive of 
two shallow pits to receive falling material and carry off the 
water during the fire-stream tests. The sides are formed by 
two stationary brick walls and two movable brick walls in 
steel panels suspended from overhead beams by trolleys. The 
top of the furnace consists of heavy fireclay blocks supported 
by a steel frame, and is partly removable to permit the instal- 
lation of the test columns. The bottom is formed by the 
fireproofing on the steel bearing plate and restraining frame 
of the loading apparatus. The products of combustion are 
carried off through four 13-in. flues extending from the fur- 
nace through the roof of the building. Each side of the 
furnace is provided with mica-glazed observation holes, so 
arranged near the top, middle and bottom that all parts of the 
test column can be observed. Observation galleries outside 
the furnace afford access to the upper observation holes. 

The furnace is heated by means of eight 6-in. specially 
designed blast burners, extending in at the corners and the 
middle of the sides and arranged so that they discharge hori- 
zontally toward the center of the combustion chamber at the 
bottom. The burners are supplied with gas through mixing 
tubes connected to circulating mains located in a shallow pit 
under the floor outside of the furnace. Each burner is pro- 
vided with valves for regulating the gas and air. 

The additional air necessary to complete combustion and 
distribute the fire is supplied by secondary air inlets extend- 
ing through each side of the furnace at regular intervals 
toward the top, each inlet being provided with a regulating 
valve. 

Gas is supplied to the furnace through a 6-in. pipe con- 
nected to the street main. Air is supplied to the burners and 
to the secondary inlets by means of an electrically driven 
blower capable of-maintaining uniform air pressure. 


TEMPERATURE AND DEFORMATION MEASUREMENTS 


The temperatures within the furnace are indicated by 
means of thermocouples inserted through the walls near the 
top, middle and bottom. The temperatures at the surface 
of the structural portion of the test column are indicated by 
thermocouples placed at the same levels as the furnace couples. 

The deformation and deflection of the column during test 
is to be taken by measuring the movements of protected wires 
attached near the middle of the column. One end of each wire 
is attached to the column and the other is weighted and 
passed over an idler at a point outside of the furnace and as 
far from the column as the room conditions permit. The 
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movement is measured at an intermediate point on the wires, 
and the true movement at the point of attachment to the col- 
umns calculated from the established ratio of distances. 


LOADING APPARATUS 


The apparatus to be employed in applying the loads to the 
columns during the fire and fire-and-water tests consists 
essentially of a hydro-pneumatic ram, the pumps and tanks 
supplying the pressure, restraining frames and pressure- 
indicating, controlling and recording apparatus. 

The ram has a rated capacity of approximately 256 tons 
and is bolted to the under side of the heavy steel beams form- 
ing the top of the restraining frame in such a manner that it 
will engage the top plate of the test column when in position. 
The column transfers the compression to the beams, constitut- 
ing the bottom of the frame, which complete the action by 
transferring the stresses back to the top through steel tension 
chords forming the sides of the frame. The framing support- 
ing the restraining frame at the top is also designed to aid 
in supporting laterally the lower end of the ram and resist 
any racking set up by eccentricity of the loads when the test 
columns are deformed in the tests. 

The ram its designed to automatically maintain the load 
on the test column and develop characteristic deformation at 


‘the point of failure. In case of sudden complete failure, the 


loss of the load is judged to be immaterial, inasmuch as the 
load at which the column fails is known. In case of gradual 
failure, such as can be expected in the majority of cases, the 
ram is capable of maintaining the load until characteristic 
deformation of the column is secured. In case of sudden but 
incomplete failure of the test column, some loss in the load 
may take place, but this will be automatically recorded and 
is not considered important, inasmuch as the full load 
throughout the complete period of deformation would prob- 
ably only increase the rate of deformation, the characteristics 
of which have already been observed. 

The ram is connected by a 6-in. pipe to steel tanks in which 
the operating water and air pressures are stored, and is pro- 
vided with a controlling valve that can be set to automatically 
shut off the pressure after any predetermined downward 
movement of the plunger less than 24 in. has taken place. It 
is also designed to absorb the impacts and withstand the pres- 
sures in case of the failure of the automatic controlling valve. 
A separate lifting cylinder and pressure tank by means of 
which the plunger of the ram can be independently raised and 
lowered is attached to the ram. Water and air pressures as 
high as 500 1b. per sq.in. are supplied by an electrically driven 
pump and compressor. The pumps and tanks are equipped 
with the necessary pressure gages and the ram with pressure- 
recording apparatus. The connections are provided with the 
valves necessary for the manual control of the loading 
apparatus. 

Adjustable bearings are provided at the top and bottom of 
the test columns to insure the central application of the loads 


METHOD OF CONDUCTING TESTS 


After being allowed to season for six months, the column 
is to be placed in the furnace and the top and bottom bearings 
adjusted for even distribution of load. The connections are 
then made with the instruments for measuring heat and 
deformation and the furnace closed and readings on all instru- 
ments taken. After applying the safe rated load, readings are 
again taken for deformation and deflection. 

The gas is then lighted and gas and air gradually turned 
on to establish the predetermined temperature rise in the 
furnace. This is proposed to be made uniform for all tests 
and to be such that a temperature of approximately 1,500° F. 
is attained in 30 min., 1,700° F. in 1 hr., and 2,000° F. in 4 hr., 
beyond this point the temperatures being very slowly in- 
creased to a maximum of 2,300° F. 

Readings on gages for load, on column and furnace thermo- 
couples for temperature and on deformation and deflection 
instruments are to be taken in regular order at five-minute 
intervals up to a point near failure, the load being maintained 
as nearly constant as possible during the whole test. Obser- 
vations of the visible effects of the fire on the column and its 
protection are to be made at regular intervals during the 
progress of the test, 

After failure, the furnace doors are to be opened and the 
column allowed to cool. Photographs and notes are to be 
made showing the general condition of the column after test. 
The covering is to be then removed, and constituent materials 
examined for deterioration due to fire. 


x 
Street Railway Given to City.—It is reported that the 
street-railway system in San Angelo, Tex., has been oYered 
to the munieipality as a Christmas present. The authorities 
are undecidel whether to accept it or not, as it is unprofit- 
able. The line is 5 mi. long and has six motor cars, one 
work car and a power station; the value is placed at $100,000. 
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James Mapes Dodge 


James M. Dodge, Chairman of the Board of Directors 
of the Link-Belt Co., Philadelphia, Penn., died at his 
residence in Germantown, Philadelphia, on Saturday, 
Dec. 4, aged 63 years. Mr. Dodge was a native of New 


Jersey. His maternal grandfather, James J. Mapes, 
was an eminent chemist and _ scientist. 


His mother, 
Mary Mapes Dodge, was widely known through her edi- 
torship for many years of the juvenile magazine, St. 
Nicholas. Mr. Dodge was for three years a student at 
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Cornell University; then he spent a year at Rutgers 
College, New Jersey, where he took a special course in 
chemistry. His early engineering work was in the field 
of shipbuilding. Starting in as an ordinary workman 
at the famous old shipyards of John Roach, at Chester, 
Penn., he became at the end of three years superintend- 
ent of erection. 

In Chicago about 1880 Mr. Dodge became acquainted 
with William D. Ewart about the time that the latter had 
invented and patented a new type of sprocket-chain trans- 
mission, using separable links. Mr. Dodge joined Ewart 
and his associates in the commercial development of this 
invention, and it determined his future business career. 

At the time of the Ewart invention the sprocket wheel 
and chain, although an old device for the transmission 
of motion, was hardly used in machine construction or 
engineering. Mr. Dodge’s inventive genius found full 
scope in the new industry in the development of various 
devices intended to utilize the chain transmission. The 
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application of chain transmission to large power ins: 
lations led to the formation, in 1888, of the Link-} 
Engineering Co., where under Mr. Dodge’s direction , 
strong engineering and scientific organization was bw /\t 
up. 

In 1889 Mr. Dodge brought out his now well-kno\ 
system of anthracite coal storage, using the Link-Be' 
conveyor to deliver the coal in great conical piles. \ 
separate organization, the Dodge Coal Storage Co., wa- 
formed to exploit this invention. The extent of Mr. 
Dodge’s original work may be judged by the fact thai 
he took out over a hundred United States patents o 
his inventions. 

Mr. Dodge was among the best-known members of tli 
American Society of Mechanical Engineers. He joine| 
the society in 1884, only four years after its organiza 
tion. He was elected one of the managers of the society, 
in 1891, was a vice-president in 1902 and was elected 
to the presidency in 1903. Mr. Dodge also took great 
interest in, the Engineers Club of Philadelphia and in 
the Franklin Institute and was vice-president of the latte: 
organization. 
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A Year of Activated Sludge at 
Milwaukee, Wis.* 


By Grorce W. FuLiert+ 


During the past year, and in fact for many years, there 
has been in the field of sewage disposal no step in ad- 
vance so notable in many ways as that associated with 
the use of activated sludge. 

In point of correctness as to theory this process seems 
to rest on a sound basis. What its shortcomings may be 
from an operating standpoint in actual practice, and 
what its operating costs and indeed its total costs may 
involve for plants of different sizes and for widely varying 
local conditions, are all propositions upon which further 
data are needed before arriving at final conclusions. 

The activated-sludge process has many points of sim- 
ilarity to the filtration of sewage in filter beds, in that 
it offers an opportunity for the sewage to come in con- 
tact with surfaces suitably prepared as to biological 
growths, promoting nitrification and other bio-chemical 
changes. In a sense, it is a reversal of the filtration proc- 
ess in that the purifying medium is moved up and down 
through a tank of sewage, rather than the liquid moved 
through a bed of stone, each particle of which is sur- 
rounded with films containing bacterial growths and the 
products of bacterial growths, all of suitable physical and 
biological character. 

About two weeks ago I visited the Milwaukee sewage- 
testing station, noted the activated-sludge investigations 
there and discussed them with Messrs. Hatton and Cope- 
land and other members of the technical staff. The fol- 
lowing tentative deductions regarding this process may 
be drawn at this time, which marks a transitional stage 
between the strictly experimental work at Milwaukee and 
numerous places elsewhere, and the actual operation at 
Milwaukee of a plant on a working scale: 

1. Having secured an adequate quantity of properly 
activated sludge, it is necessary in its utilization to ap- 





*Slightly condensed from_a_ paper read before the New 
Jersey Sanitary Association, Lakewood, N. J., Dec. 3, 1915, 
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sly a certain minimum quantity of air. This quantity 

‘ust be at least sufficient to effect a thorough comming- 
ing of the activated sludge with the sewage to be treated 
by it. 

2. When the sludge is properly activated and adequate- 
'y commingled with the sewage to be treated, a period 
of two hours or less is sufficient to bring about substan- 
tially complete clarification through the attachment of 
the fine colloidal particles to the more or less gelatinous 
surfaces of the activated sludge. This is the only process 
besides intermittent sand filtration that seems practicably 
capable of thorough clarification. 


BACTERIAL REMOVAL 


3. With the removal of colloidal matters there are also 
eliminated the great majority of the bacteria, and with 
a period of aération of from 2 to 3 hr. the removal of 
bacteria may be expected to approach 96 to 99%, or sub- 
stantially as high an efficiency as may be expected with 
sand filters. 

4, It appears that the Milwaukee sewage may be well 
clarified and well freed of bacteria, after sedimentation, 
but without the establishment of nitrification. Such an 
effluent will not remain nonputrescible for more than 
say four or five days. 

5. Still further improvement in the quality of the 
effluent of the activated-sludge method is brought about 
by the nitrification and other oxidation processes char- 
acteristic of activated sludge, and more or less resem- 
bling the action effected by the ripened films surrounding 
the solid medium of sewage filters. 

6. Nitrification to the point of securing complete sta- 
bility may be effected within certain limits by applying 
air in greater quantities per volume of sewage treated 
or by a prolongation of the time during which the acti- 
vated sludge is brought in contact with the sewage to be 
treated and with the rate of application of air sufficient 
to bring about a commingling of the activated sludge 
throughout the liquid to be treated. At Milwaukee it 
is stated that nitrification increases in a roughly propor- 
tional way to the duration and intensity of the aération, 
although there are apparently some exceptions to these 
general rules. Incidentally, mention may be made of the 
fact that the application of this process may be ad- 
justed to different degrees of stability of effluent, of 
which there will doubtless be variations in individual 
viewpoints, just as is the case in deciding upon the best 
depth of sprinkling filters. 

%. The duration and intensity of aération ought to be 
adjusted to the sewage flow for those portions of the day 
when the volume and strength of the sewage are greatest. 
Then for those portions of the day when the sewage is 
weaker and less in volume the result will be a higher 
degree of nitrification than that which would be decided 
upon as suitable for the maximum load as to strength 
and volume. 

8. The indications are that the beneficial effect of ac- 
tivated sludge may be lost in varying degrees and in a 
variety of ways, of which mention may be made of the 
following : 

A. Excessive aération may break up the particles of 
activated sludge so as to reduce materially the adequacy 
of the spongy gelatinous surface for removing colloids. 
Perhaps this may be made clearer by saying that the 
inner surfaces of disintegrated portions of activated 
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sludge may themselves under some circumstances utilize 
a portion of the gelatinous activated material, and thus 
reduce the quantity available for the withdrawal of col- 
loids of the sewage to be treated. 

B. Fine mineral suspended matter, say from street 
washings and present in the effluent of a grit chamber, 
may saturate the gelatinous surfaces of the activated 
sludge so as to preclude normal action by the latter 
upon the colloids of the sewage. 

C. The activation of the sludge may be carried to a 
point where it is “burnt up,” or where the material 
within or underneath the gelatinous surfaces of the 
sludge particles no longer stimulates a continuous bac- 
terial growth along normal lines. 

D. Inadequate or insufficient aération might cause a 
temporary breakdown of the process, the correction of 
which would require more or less re-activation of the 
sludge at hand. This feature in practice will need at- 
tention, as complete activation of the sludge seems to 
require a month or more of frequent if not continuous 
aération. 

9. It is believed at Milwaukee that the activated-sludge 
process will prove markedly successful in removing with 
great promptness the odoriferous compounds found in 
sewage, and if this should prove generally true it is be- 
lieved that the marked practical benefit will justify costs 
in excess of methods of treatment not capable of free- 
dom from odor. 

10. Data are not yet available to show what may be 
expected during the winter months as to diminished per- 
formance of the process due to low temperature of the 
sewage, other things being equal. A somewhat more in- 
tense application of air or a longer period of treatment 
or a somewhat lessened degree of stability of the efflu- 
ent in various combinations may make the problem appear 
more simple than is thought to be the case by some ob- 
servers at present. Keen interest will be felt in the 
outcome of the Milwaukee experiences during the com- 
ing winter with its new plant capable of treating 1,600,- 
000 gal. of sewage daily. 


DRYING OF THE SLUDGE 


11. The surplus sludge removed from the sedimen- 
tation tanks into which the sewage passes after it leaves 
the aérating tank apparently will dry quickly, and it is 
free of offensive odors as removed and dried. This does 
not necessarily mean that it will not ultimately decom- 
pose and produce foul odors if allowed to accumulate in 
bulk. Preparation of this sludge for use as fertilizer 
seems to be a proposition necessitating considerable care- 
ful study, and it yet remains to be seen whether the 
sludge can be sold for enough money to pay for its own 
treatment. The practical outcome of sludge disposal in 
this process must depend upon data to be secured in the 
future. 

_ 12. Although it is not the purpose of this discussion 
to go into the question of costs of the complete process 
based on present data, it may perhaps not be amiss to 
point out, in a process where the cost of power and at- 
tendance will vary much under local conditions and de- 
pend upon the size of the plant, that the method may 
work out admirably for a plant of 50,000,000-gal. ca- 
pacity, and even for one of 5,000,000-gal., whereas it 


may prove markedly expensive for a plant of say 500,- 
000-gal. daily capacity. 
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Activated-Sludge Treatment for 
PacKing-House Wastes 


The treatment of stockyards’ sewage and industrial 
wastes before discharge into the Chicago River is being 
forced upon the attention of the meat-packing firms, 
and has been under consideration by these firms and the 
Sanitary District of Chicago for some time. The Dis- 
trict made a report on the subject about a year ago, but 
since then the activated-sludge process has come to the 
front. As this’ process promises a byproduct of con- 
siderable fertilizing value and is otherwise promising, 
several of the large packers began to conduct a series of 
experiments with it. 

After successful experiments with small tanks, Armour 
& Co. have now an experimental activated-sludge plant 
with a tank of 20,000-gal. capacity, which is worked 
on the continuous-process method. This was put in 
service early in November, 1915, and has given excellent 
results. Morris & Co. and Swift & Co. have plants of 
the same general character, and the latter is said to in- 
tend building a 500,000-gal. plant. Sulzberger & Sons 
Co, is reported as experimenting with both the activated- 
sludge and electrolytic processes. 

These experiments are independent of but in relation 
with the investigations which have been carried on for 
some time by the Sanitary District of Chicago regard- 
ing the activated-sludge process for treatment of trade- 
waste products at the stockyards. The District recently 
appropriated $10,000 for further experiments, and is 
huilding a plant to handle 150,000 gal. per day. A com- 
mittee of five members appointed by the packers repre- 
sents them in discussions of the problem with the San- 
itary District authorities. 

# 
Supreme Court Decision on 
Asphalt-Paving Guarantee 


Certain streets in St. Paul, Minn., were paved with 
sheet asphalt by the Barber Asphalt Paving Co. under 
a 10-yr. guarantee or maintenance clause. During six 
vears of the maintenance period the asphalt company 
made repairs at the request of the city. It was then 
discovered that the defects were caused chiefly by leakage 
from gas mains, poor construction of the street-railway 
tracks and other causes beyond the power of the con- 
tractor to prevent. On subsequent work of a similar 
nature the contractor demanded payment for repairs, and 
on refusal by the city brought suit. 

The maintenance clauses in the contract were indefinite, 
and the contractor contended that they should be inter- 
preted to cover only repairs made necessary by defective 
material or poor workmanship, while the city contended 
the maintenance clauses were so broad that they covered 
such repairs as those under question. The United States 
Circuit Court upheld the city’s contention, and stated: 
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If the gas company was negligent in permitting gas 
escape, which caused injury to the pavement, it might | 
liable to the plaintiff But even if there had be 
some ambiguity in the language used in the contracts, th: 
construction placed upon them by both parties during all ths: 
time, from 1901 until the institution of this suit in Novemb« 
1912, that these repairs had to be made by the paving con 
pany at its own expense, would effectually remove the an 
biguity. The law is well settled that, if there is any doub 
or ambiguity in a contract arising from the words employed, 
it is effectually removed by the practical construction con 
tinuously put upon it by the parties for so long a period as 
was done in this case. 


The case was taken to the United States Cireuit Court 
of Appeals, where the decision was upheld, and subse- 
quently a petition for a writ of certiorari was made by the 
plaintiff to the United States Supreme Court, which 
was refused. 

The decision establishes that if a contractor makes 
paving repairs for any considerable time and afterward 
claims that these are not covered by his maintenance 
obligation, the courts will construe his having made re- 
pairs without objection as evidence that this is his own 
interpretation of the maintenance clauses, and that they 
are accordingly binding. On this point only is the de- 
cision of importance, for it opens the way to making the 
gas company responsible for the repairs even though the 
city is not. 


LacKawanna R.R. to Have New 
‘Coal Pier at Buffalo 


The Delaware, Lackawanna & Western R.R. has just 
started at North Pier in Buffalo, N. Y., the construc- 
tion of a new coal pier and dumper with a capacity of 
300 cars per day. 

At the present time there is in use at this point an 
ordinary coal trestle having a capacity of about 5,000 tons. 
The trestle has been in use for a number of years and 
has about reached a point where it requires rebuilding. 
In addition to this, the United States Government ob- 
jected to the fact that boats had to lie in the channel 
of the Buffalo River while loading. After considerable 
discussion between the officers of the railroad company 
and the United States War Department, the railroad com- 
pany was finally required to excavate a slip entirely on 
its own property and parallel to the face of the present 
dock. In order to do this, it became necessary to cut back 
the entire frontage for a width of 90 ft., which gives 
room to put in a slip 66 ft. wide and to build an outer 
protection pier 24 ft. wide. 

It is intended to put in a timber crib below the water 
line and a concrete retaining wall above the water line, 
along the inner side of the proposed slip. It is also in- 
tended to build the protection pier entirely of reinforced 
concrete, using the floating reinforced-concrete caisson 
method similar to that devised for the Lake Ontario 
entrance to the Welland Ship Canal, described in Engi- 
neering News, June 10, 1915. A marine railway will 
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be built at some point adjacent to the site of the pro- 
posed protection pier, on which to build necessary cais- 
sons. These caissons will be in sections of about 100 
ft. in length, are to be fitted with pipes and valves so 
that they can be filled with water and sunk, and they 
will have movable wooden floors and necessary cross walls. 
The ends are to have keys for keeping adjacent sections 
in line with each other. After the boxes are sunk in 
place they will be filled with stone or other material. It 
is intended to dredge the channel out to a depth of 23 
ft. below mean water, and the caissons will be made 23 
ft. in width. 

For handling the coal it is intended to put in a car 
dumper having a capacity of 75 tons. The matter of 
handling the screenings and the handling of coal from 
hox-cars have not as yet been fully decided. There is 
handled during the season of navigation at this point 
from 1,600,000 to 1,800,000 tons of coal. 

Dredging is already under way and the contract for 
the car dumper has been let to the Wellman-Seaver-Mor- 
gan Company, of Cleveland, Ohio, and it is the under- 
standing that the car dumper is to be in operation by 
the first of June, 1916. George J. Ray is chief engineer 
of the railroad company. 


Commission of Scientists to 
Study Panama Slides 


A commission of scientists has been selected by the 
President to visit the Panama Canal and to investigate 
and report on the slide situation. The men were nom- 
inated by the National Academy of Sciences at the re- 
quest of President Wilson. It is reported that they will 
sail for Panama on Dec. 11 to be gone about four weeks. 
The personnel of the commission is as follows: 

C. R. Van Hise, President of University of Wisconsin, 

Chairman. 

George F. Becker, U. 8. Geological Survey. 

Arthur L. Day, Geophysical Laboratory, Carnegie In- 

stitute. 

J. F. Hayford, Dean, College of Engineering, North- 

western University. 

Harry Fielding Reid, Professor, Johns Hopkins Uni- 

versity. 

Charles D. Walcott, President, Smithsonian Institution. 

J. C. Branner, President, Leland Stanford, Jr., Uni- 

versity. 

Arthur P. Davis, Chief Engineer, United States Re- 

clamation Service. 

H. L. Abbot, Brigadier General, U. S. A., retired. 

R. C. Carpenter, Professor, Cornell University. 

John R. Freeman, Consulting Engineer. 


cy 


Extensive Railway Improvements at Elizabeth, N. J., are 
projected by the Pennsylvania R.R. and the Central R.R. of 
New Jersey. Plans have been prepared by R. W. Creuzbaur 
Consulting Engineer for the City of Elizabeth. 


The Demolition of the Panama-Pacific Exposition Build- 
ings was begun Dec. 6. Nothing east of the Fine Arts Palace 
will be retained. It is probable that the yacht harbor and 
possible that the Fine Arts Building may be kept. A marine 
boulevard may be constructed. 


The Contract for Constructing the Hetch Hetchy R.R. for 
use in developing the Hetch Hetchy water-supply by San 


. 
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Francisco, Calif.. was awarded on Dec. 6 to F 
Montgomery St., San Francisco, for $1,543,081. This was the 
lowest of five bids, the details of which are given in the 
construction news pages of this issue. A description of the 


railroad project was printed in “Engineering News” of Nov. 
11, 1915, p. 925. 


Rolandi, 550 


The Chicago Subway Project has madé another step, the 
City Council having passed an ordinance for the appointment 
of a committee of three engineers to investigate and report 
upon the matter. One member is to be a Chicago man, and 
the others are to be men familiar with conditions at New 
York, Boston and Philadelphia. 


A New Reinforced-Concrete Stadium to seat 5,000 persons 
will be started soon at the University of Wisconsin. It will 
be completed in time for the games of next fall. An appro- 
priation of $20,000 has been made by the State Legislature for 
the erection of the first section of the new stadium. This sec- 
tion will be semicircular in form and will contain 40 rows of 
seats. It will be built in such a way that it can be extended 
around the two sides and perhaps in the future be made into 
a stand inclosing a field. 


The St. Paul Union Station Plan as submitted by the 
United railways to the city and Federal government (“Engi- 
neering News,” Mar. 11, 1915, p. 488) has been withdrawn in 
its entirety, following the rejection of the harbor details of 
the scheme by the Chief of Engineers, U. S. A. The plans 
were drawn under an Act of Congress providing for the bet- 
tering of river navigation and river transportation facilities 
at St. Paul, the harbor line and river being moved a maximum 
of 400 ft. for 6,000 lin.ft. The United States engineers de- 
clined to appove the plans on grounds which to the railroad 
companies seemed fundamental, and new plans will now be 
drawn which will not require the approval of the Federal 
government. This will mean the selection of a new site and 
the purchase of grounds. 


The Proposed New Jersey Ship Canal, which is to run be- 
tween the Delaware River and Raritan Bay, is to be surveyed 
during the coming winter under authority from the State of 
New Jersey. The surveys will be in charge of W. F. K. 
Griffith under the direction of B. F. Cresson, Jr., Chief Engi- 
neer of the Department of Commerce and Navigation of the 
state. The route for this canal has already been surveyed 
from Bordentown to Jamesburg, so that the work remaining 
is for the section between Jamesburg and Morgan, the latter 
being the terminal point in Raritan Bay. This route is one 
investigated some years ago by the U. S. Army engineers and 
is included in the Inland Waterways scheme now being advo- 
cated as a measure of military preparedness. 


Blowout Delays East River Tunnel Work—A blowout in 
the south tunnel, west end, of the pair of rapid-transit tunnels 
which the Flinn-O’Rourke Co. is driving ‘rom Old Slip, New 
York, under the East River, filled the tunnel at the shield 
with water and stopped work until clay cover was placed on 
the river bottom to seal the demoralized ground. The acci- 
dent happened Nov. 30. The south shield was partly under 
the riverfront bulkhead wall, which here is a concrete-block 
wall on bagged concrete on rock. The tunnel crown is 4 to 
5 ft. above rock, which is at El. 28. Just outside the bulkhead, 
in the slip, the earth cover over the shield is about 14 ft. Air 
leaking along the shield from the tail, since the cutting-edge 
began going through the wall foundation, rose up in the slip 
and loosened the ground. When the cutting-edge was about 
8 ft. out from the wall, the rear half of the shield being under 
the wall, the sheeted earth face at the top of the shield gave 
way just after a blast in the rock portion of the face below. 
A leak to the river bottom developed, which brought in water 
as the air pressure dropped from 14 lb. to 11 lb. The inflow 
was slow, but attempts to plug the leak with bagged sawdust 
did not succeed, and in 20 min. the shield was submerged, the 
upper part of the tunnel slope still holding 11 Ib. air. 


PERSONALS 


Mr. William B. Bartholomew has been elected Director of 
Highways and Mr. Thomas J. Roth, Director of Public Prop- 
erty, of the City of Allentown, Penn. 


Mr. Oliver S. Kelsey, Lock Haven, Penn., has been ap- 
pointed by Gov. M. G. Brumbaugh a member of the Pennsyl- 


vania ‘Vater Supply Commission to succeed B. F. Focht, con- 
gressman-elect, resigned. 


Mr. George R. Henderson, M. Am. Soc. M. E., has severed his 
connection with the Baldwin Locomotive Works and opened 
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an office for the practice of consulting engineering at 1321 
Walnut St., Philadelphia, Penn. 


Mr. Charles Boettcher, of Denver, Colo., has been elected 
President of the Denver & Salt Lake R.R. He succeeds Mr. 
Newman Erb, of New York, who has been President since 
the reorganization of the road two years ago. 


Mr. R. P. Black, M. Am. Soc. C. E., formerly Engineer of 
Maintenance of Way of the Kanawha & Michigan Ry., at 
Charleston, W. Va., has opened an office in Atlanta, Ga., as a 
construction engineer. Mr. Blank is also President and 
Treasurer of the Spencer Turbine Cleaning Co., of Atlanta. 


Mr. W. B. Saunders, M. Am. Soc. C. E., Consulting Engi- 
neer, of Minneapolis, Minn., and recently with the Great 
Falls Power Co., Great Falls, Mont., has been appointed Engi- 
neer of the Montana State Office of Railroads and Public 
Service Commissioners, with headquarters at Helena, Mont. 


Mayor-elect Harry L. Davis, of Cleveland, Ohio, has ap- 
pointed Mr. Fielder Sanders, former county judge, Director of 
Traction Service; Mr. Thomas Farrell, formerly Secretary of 
of State Federation of Labor, has been appointed Director of 
Public Utilities, and Mr. Alex Bernstein, for six years a mem- 
ber of the City Council, has been appointed Director of 
Service. 


Mr. Edward N. Lake, Fellow, Am. Inst. E. E., formerly in 
charge of the Chicago office of the Stone & Webster Engineer- 
ing Corporation, of Boston, has become a partner in the firm 
of Krehbiel & Co., Engineers and Constructors, with offices 
in the Marquette Bldg., Chicago. The business will be con- 
tinued under the present firm name. Mr. Lake will be Treas- 
urer and Manager, and Mr. Krehbiel will continue as Presi- 
dent. 


Mr. W. Thomas Wooley, City Engineer of Syracuse, N. Y., 
has accepted a similar appointment with the City of Schenec- 
tady, N. Y., effective Jan. 1. Previous to his present position, 
Mr. Wooley was City Engineer and Architect of Schenectady, 
and prior to that Engineer of the Public Improvement Com- 
mission at Hoosick Falls, N. Y., and City Engineer of Auburn, 
N. Y. He is a graduate in civil engineering of Rensselaer 
Polytechnic Institute. 


Mr. Charles W. Okey, Assoc. M. Am. Soc. C. E., Engineer, 
Division of Drainage Investigations of the Office of Experi- 
ment Stations, U. S. Department of Agriculture, has assumed 
charge of the consolidated field offices at New Orleans for the 
states of Texas, Arkansas, Louisiana, Mississippi, Florida and 
part of Alabama., Since July 1, 1915, the drainage work has 
been under the Office of Public Roads and Rural Engineer- 
ing, Department of Agriculture; the various field offices have 
been consolidated and established at Berkeley, Calif., Denver, 
Colo., and New Orleans, La., in addition to the central office 
at Washington. Mr. Okey will continue to give special atten- 
tion to land drainage by pumps in all sections of the country. 


The Pressed Steel Car Co., Pittsburgh, Penn., announces 
the following changes, to take effect immediately: Messrs. 
N. S. Reeder, M. Am. Soc. M. E., has been elected Vice-Presi- 
dent, with headquarters at New York; J. B. Rider elected Vice- 
President, with headquarters at Pittsburgh. He will continue 
to perform the duties of General Manager in Charge of Opera- 
tions; J. F. MacEnulty, formerly General Sales Manager, 
elected Second Vice-President, with headquarters at New 
York; C. E. Postlethwaite, formerly Manager of Sales, Cen- 
tral District, Pittsburgh, appointed General Sales Manager of 
the Pressed Steel Car Co. and the Western Steel Car and 
Foundry Co., with headquarters at New York;-H. P. Hoffstot 
appointed Assistant Sales Manager, Central District, with 
headquarters at Pittsburgh. 


Mr. C. J. Larsen, Assoc. Am. Inst. E. E., Electrical Engineer, 
with headquarters at 227 Federal Square, Harrisburg, Penn., 
has been appointed to make a survey of the facilities of the in- 
dependent telephone companies of eastern Pennsylvania with 
a ‘view to bringing about a standardization of operating 
methods, improvement in central-office equipments, inspec- 
tion of toll lines and adoption of long-distance routes between 
connecting companies. This work is being undertaken under 
the direction of the service committee of the Independent 
Telephone Companies of Pennsylvania, Maryland and Virginia, 
which includes Messrs. E. M. Prisk, Consolidated Telephone 
Co., Hazleton, Penn.; H. M. Tracy, Cumberland Valley Tele- 
phone Co., Harrisburg, Penn.; A. J. Ulrich, Keystone Tele- 
phone Co., Philadelphia, Penn. 


Mr. Edward E. McCall, Chairman of the Public Service 
Commission, First District, New York, has been removed by 
Governor Whitman on the ground that he has violated the 
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law by holding stock in a public-utility corporation. \ 

McCall is charged with holding 387 shares of stock in th 

Kings County Electric Light and Power Co., Brooklyn, N. \ 
He contended that he transferred these shares to his wif 
when he was appointed Public Service Commissioner, bu: 
Governor Whitman held that there was no evidence of th. 
transfer, and is reported to have said that he “did not beliey. 
a transfer within the meaning of the law was ever made. 
The commissioners are appointed for six-year terms, and M: 
McCall had served about half his term. Previous to his 
appointment as a member of the Public Service Commission 
he was a Supreme Court Justice. 


OBITUARY 


Archibald Colter, contractor, and for many years Superin- 
tendent of the Cincinnati Street Cleaning Department, died 
at his home in that city Nov. 24 from apoplexy. He was 
65 years old. 


Col. W. P. Rend, President of the Rend Coal Co., of Chi- 
cago, died suddenly at the age of 75 in that city Nov. 30 
Col. Rend shipped the first train load of coal out of Columbus 
on the Hocking Valley R.R. 40 years ago and made a fortune 
in the coal and oil business. He was a native of Ireland and 
served in the Civil War. 


James I. Ayer, M. Am. Inst. E. E., General Manager of 
the Simplex Electric Heating Co., Cambridge, Mass., and 
formerly President of the National Electric Light Association, 
died Nov. 27 at 61 years of age. Mr. Ayer invented many 
electrical appliances and had charge of the installation of the 
municipal lighting plant at St. Louis, Mo. 


Frederick Warren Dodge, Founder and President of the 
F. W. Dodge Co., of New York City, died at his home in that 
city Nov. 10. He was born in Melrose, Mass., in 1864 and was 
educated in the public schools of Newton, Mass. Mr. Dodge 
founded the F. W. Dodge Co. in Boston in 1891, and the follow- 
ing year he opened a branch office in New York. In 1896 he 
formed a partnership with Clinton W. Sweet, publisher of 
the “Arichitectural Record,” the “Record and Guide” and 
“Sweet’s Catalog.” Shortly afterward the head office of the 
company was transferred to New York City. In 1912 Mr. 
Dodge purchased Mr. Sweet’s interest in the company, and at 
the time of his death controlled some sixteen publishing 
enterprises in New York and elsewhere. 
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COMING MEETINGS 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 
Dec. 7-10. Annual convention in New York. Secy., 
Calvin W. Rice, 29 W. 39th St., New York City. 


AMERICAN ASSOCIATION OF ENGINEERS. 
Dec. 10 and 11. Convention in Chicago. Secy., Arthur 
Kneisel, 29 South La Salle St., Chicago. 


ASSOCIATION OF AMERICAN PORTLAND CEMENT MANU- 
FACTURERS. 
Dec. 13-15. Annual meeting in New York. Secy., Percy 
H. Wilson, Bellevue Court Blidg., Philadelphia, Penn. 


SECOND PAN-AMERICAN SCIENTIFIC CONGRESS. 
Dec. 27-Jan. 8. Washington, D. C. 


OKLAHOMA SOCIETY OF ENGINEERS. 
Dec. 28. Annual meeting in Oklahoma City. Secy., H. V. 


Hinckley, Oklahoma City. 


MERICAN CIVIC ASSOCIATION. 
? Dec. 28-31. Annual convention in Washington, D. C. Secy., 


R. B. Watrous, Union Trust Bldg., Wash ngton, D, C. 


SOCIETY OF CONSTRUCTORS OF FEDERAL BUILDINGS. 
Jan. 3-6. Seventh annual convention in Washington, D. C. 
Secy., C. R. Marsh, Brattleboro, Vt. 


MONTANA INSTITUTE OF MUNICIPAL ENGINEERS. 
Jan. 17-19. Annual meeting at Billings, Mont. Secy., C. C. 
Widener, Bozeman, Mont. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. 
Jan. 19-20, Annual tneeting in New York City. Secy., C. W. 


Hunt. 


NATIONAL DRAINAGE CONGRESS. 
Jan. 19-21. Annual meeting, Cairo, Ill. Vice-Pres., Edmund 
T. Perkins, First National Bank Bldg., Chicago. 








December 9, 1915 
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Jan. 25-27. "Annual meeting, University of Illinois, Urbana. 
Secy., Dr. Edward Bartow, Urbana, Ill 


ILLINOIS SOCIETY OF ENGINEERS AND SURVEYORS. 
Jan. 26-28. Annual meeting, University of Lllinois, Urbana, 
Ill. Secy., E. E. R. Tratman, Wheaton, III. 


NINTH CHICAGO CEMENT SHOW. 
Feb. 12-19. First Infantry Armory and Coliseum. Secy., 
R. F. Hall, 208 South La Salle St., Chicago. 


AMERICAN CONCRETE INSTITUTE. 
Feb. 14-17. Annual convention in Chicago. Secy., John M. 
Goodell, 1418 Walnut St., Philadelphia. 


SECOND NATIONAL CONFERENCE ON CONCRETE ROAD 
BUILDING 


Feb. 15-18. At Chicago. Secy., J. P. Beck, 208 South La Salle 
St., Chicago. 


AMERICAN ROAD BUILDERS’ ASSOCIATION. 
Feb. 22-25. Annual convention in Pittsburgh. Secy., E. L. 
Powers, 150 Nassau St., New York City. 


Brooklyn Engineers’ Club—At the annual meeting held on 
Dec. 9 at 8:30 p.m., the following officers were elected: Presi- 
dent, Ernest M. Van Norden; treasurer, Harry E. Funk; direc- 
tors, Bernt Berger and Carroll S. Dunphe; secretary, Joseph 
Strachan, 117 Remsen St. 

American Concrete Institute—The annual convention will 
be held in Chicago, Feb. 14-17, 1916, the exact location of the 
meetings to be announced later. The Nominating Committee 
has filed a ticket for the coming election, with Leonard C. 


Wason, of Boston, continued as president and H. C. Turner, of 
New York, as vice-president. 


The Engineers’ Club of St. Louis will hold its annual 
dinner on Jan. 26 in conjunction with the Associated Engineer- 
ing Societies of St. Louis. Elmer L. Corthell will be the 
guest of the evening. At a recent meeting of the Engineers’ 
Club it was voted to devote one meeting a month to military 
engineering. Major Willing, Corps of Engineers, U. S. A., 
will give a series of four lectures before the Club. 


American Road Builders’ Association—The thirteenth an- 
nual convention of the American Road Builders’ Association, 
scheduled to be held in Pittsburgh in the week of Feb. 22, 
has been postponed to the week of Feb. 28, the closing day 
being Mar. 3. The Sixth American Good Roads Congress will 
be held coincidently and under the auspices of the association, 
as will also the Seventh National Good Roads Show of Ma- 
chinery and Materials. The technical sessions will commence 
on Tuesday morning, Feb. 29, continuing on Wednesday, 
Thursday and Friday. 


New Jersey Sanitary Association—The activated-sludge 
process of sewage treatment was the leading engineering 
feature of the fifty-first annual meeting of this Association, 
held at Lakewood, N. J., Dec. 3 and 4, 1915. The discussion 
was opened by W. T. Carpenter, chemist, Brooklyn Sewage- 
Experiment Station, New York City, who reviewed the work 
done at Brooklyn and elsewhere. (See “Engineering News,” 
Apr. 1, July 1, July 15, 22 and 29, and Dec. 2, 1915.) The dis- 
cussion of this paper was opened by Geo. W. Fuller, New 
York City, whose deductions from personal observations at 
the Milwaukee sewage-experiment plant are printed elsewhere 
in this issue. M. N. Baker, of the editorial staff of “Engineer- 
ing News,” characterized the process as most promising and 
perhaps revolutionary, provided it proves to be economically 
feasible. Federal experiments with small sewage-treatment 
plants at Washington, D. C., were outlined by Leslie C. Frank, 
Sanitary Engineer, United States Public Health Service. Im- 
hoff tanks for domestic sewage appear to need steeper slop- 
ing sides than those for city sewage. Both scum forma- 
tion and boiling occurred in the Imhoff tanks in July, but 
might perhaps be obviated by changes in design. The tank 
effluent created no nuisance on sand filters. Chester H. 
Wigley, Chief, Bureau of Engineering, New Jersey State 
Department of Health, opened the discussion. He said engi- 
neers do not favor Imhoff tanks for small plants because they 
require more attention than do the old-style tanks. In a 
paper on “The United States Public Health Service and the 
Shellfish Problem,” Surgeon H. S. Cumming stated that more 
study of the subjet is needed and the studies should partake 
more of a practical sanitary survey than of the laboratory. 
This point was endorsed by R. B. Fitz-Randolph, Assistant 
Director, New Jersey Department of Health, who stated that 
since oyster protection was undertaken four years ago con- 
ditions had been greatly improved so that now there are few 
oyster areas subject to pollution in New Jersey. 


International Road Congress—The program of the so-called 
International Road Congress, to be held at the Hotel Bancroft, 
Worcester, Mass., Dec. 14-17, includes the following papers: 

Tuesday, Dec. 14—“The Development of Improved High- 
ways in Canada and What It Means to the Dominion,” by Hon. 
Ww. A. McLean, Department of Public Works, Toronto, Ont.; 
“What the United States Is Doing for the Good Roads Move- 
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ment,” by Logan Waller Page, Director of the United States 
Office of Public Roads and Rural Engineering. 

Wednesday, Dec. 15—‘“History of Highway Development in 
Massachusetts,” by Wm. E. McClintock, Treasurer of the 
Winnisimmett Co., Chelsea, Mass.; “Brick Roads,” by Will P 
Blair, Secretary of the National Paving Brick Manufacturers 
Association; “The Merits of Natural Asphalt Roads,” by Clif- 
ford Richardson, Consulting Engineer, Barber Asphalt Co.; 
“The Merits of Refined Asphalt Roads,” by Leroy M. Law, 
Chemist, United States Asphalt Refining Co.; “City Pave- 
ments,” by Geo. W. Tillson, Consulting Engineer of the Bor- 
ough of Brooklyn, N. Y.; “Selections of Type for Road Sur- 
faces,” by W. W. Crosby, Consulting Engineer, Baltimore, Md.: 
“The Necessity of Scientifically Trained Engineers in Highway 
Construction,” by Dr. Ira N. Hollis, President of Worcester 
Polytechnic Institute; “Concrete Bridges vs. Steel and Wood,” 
by J. R. Worcester, Consulting Engineer, Boston, Mass. 

Thursday, Dec. 16—‘“The Selection of Materials for High- 
way Construction,” by Dr. Joseph Hyde Pratt, State Geologist, 
North Carolina; “Financing City Streets,” by Nelson P. Lewis, 
Chief Engineer of Board of Estimate and Apportionment, New 
York City; “Providence and Her Highway Department,” by 
Joseph W. Gainer, Mayor of Providence; “Milwaukee County 
Concrete Roads,” by Herbert R. Kuelling, Highway Commis- 
sioner; “Boston’s Experience with Various Types of Street 
Paving,” by James M. Curley, Mayor of Boston; “Precautions 
Adopted by Dominion Cities Against Extreme Climatic 
Changes in Building and Maintaining Streets,” by Thomas 
Cote, Commissioner of Streets, Montreal; “The Organization of 
Highway Departments,” by W. H. Connell, Chief of Bureau of 
Highways and Street Cleaning of Philadelphia. 

Friday, Dec. 17—“‘The Automobile and Its Relation to Good 
Roads,” by George C. Diehl, Buffalo, N. Y.; “The Type of Pave- 
ments Now Being Laid in New York State Highways,” by 
Edwin Duffy, Commissioner of New York State Highway De- 
partment; “Improved Granite Pavements,” by Henry Welles 
Durham, New York City; “The Ideal Road for the Motorist,” 
by Lewis D. Speare, Cambridge, Mass.; “The Interest of the 
National Chamber of Commerce in the Good Roads Movement,” 
by John H. Fahey, Boston, Mass.; “Canada as a Country for 
Motorists,” by W. H. Danderand, Montreal; “Relation of Motor 
Trucks to Permanent Highways,” by Wm. R. Smith, President, 
Lane Construction Co., Meriden, Conn. 
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Appliances and Materials 





High-Pressure Valve with Cast-Iron Spring 


Two special features of the high-pressure valve shown 
herewith are the entire absence of packing and the use of a 
cast-iron spring. This application of cast iron is novel. The 
springs, which are made under the Knudsen patent, have no 

‘ temper, so that heat does not affect 
them. Test springs show no change 
in tension or resilience after having 
been in regular use for three years. 

The nonrising handle swivels on 
the shoulder A and is independent of 
the main valve stem. A square 
socket in the handle turns a shank, 
the lower end of which fits over a 
square head on the main threaded 
spindle B. This head moves up and 
down in the recess of the shank as 
the valve C opens and closes. Be- 
tween the rigid and _ revolving 
shoulers at D is a grooved ring of 
bearing metal, which forms a con- 
stant seat and prevents the steam 
or water from rising above it. The 
purpose of the spring E is to main- 





HIGH - PRESSURE 
UNPACKED VALVE 


shoulders and the grooved ring. The 
spring was tested to 10,000,000 deflections in a machine and 
showed no set, calipering the same before as after the test. 
Many of the valves are in use. 

The valve is for use with high-pressure steam, water, gas 
and air, and also for ammonia. It is manufactured by the 
Universal Valve Co., 910 South Michigan Ave., Chicago, which 
has also the sole right to make the springs previously de- 
scribed. 


Small Pumping Unit for Contractors 


A small portable pumping unit of a very serviceable type 
for construction work is shown in the illustration. It is so 
light and compact that it may be drawn on hard road by a 
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single man, although of course it is not intended to be so 
hauled generally. The unit is designed on lines similar to 
those of the larger units which the maker, the Novo Engine 
Co., of Lansing, Mich., has been manufacturing for some time 
past, known as Type U pumping outfits. The unit pictured 
consists of a single-cylinder gasoline engine geared to the 


SMALL PORTABLE PUMPING UNIT FOR CONTRACTOR’S 
USE ON CONSTRUCTION WORK 


erankshaft of a small piston pump especially designed for 
high pressures. The following table gives the specifications 
for these small outfits: 


Pump Suct. 
Cyl. and Cap., 
Diam., Stroke, Disch., Gal. 
No. Hp In In. per Hr. 
61 Jr 2 400 
62 4 400 
63 j 900 100 
64 24 1,000 150 700 
65 24 1,800 85 750 
66 : 1,400 180 915 
67 2 2,200 115 940 1,150 
68 5 2 2,200 170 1,240 1,500 
The smallest size of pumping outfit is claimed to deliver 
400 gal. per min. against a head of 50 ft. through 5,000 ft. 
of l-in. pipe or 15,000 ft. of 1%-in. pipe. Against a head of 
300 ft. it is claimed to deliver 400 gal. per min. through 600 
ft. of 1-in. pipe or 2,000 ft. of 1%-in. pipe. 


* * * 


Pres- Bare Shipping 
sure, Wt., ics 
Lb. 
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230 490 
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Four-Wheel Scraper for Snow Removal 

Wheel scraper-excavators of the “Maney” four-wheel type, 
made by the Baker Manufacturing Co., Springfield, Ill, are 
proving a practical device on road and street grading, rail- 
way excavation, quarry stripping, etc. These have been made 
with scraper-bucket or pan capacities of “% and 1 cu.yd. A 
new scraper of the same type, especially designed for handling 
snow, is now on the market. It has a pan capacity of 4 


MANEY FOUR-WHEEL SNOW SCRAPER 


eu ya. 


The illus- 
position. A lever on 


and can be easily handled by two horses. 
tiation shows the scraper in carrying 
the right-hand side of the machine (shown in illustration) 
throws out the spool clutches and allows the pan to drop 
into loading position. A movement of the lever in the oppo- 
site direction stops the pan at any point. The pan turns 
and swings about an axis at one edge of the pan, which is 
suspended by chains to the scraper frame. A foot-lever 
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throws in the rear wheel clutches, and the chain-driven wind- 
lass winds up chains attached to the two upper corners of 
the pan, raising it to the carrying position shown in the 
illustration. A second hand-lever stops the raising of the 
pan at any elevation, or an automatic device stops the wind- 
lass at any desired point. The dumping lever is operated 
by the driver’s left hand and arm and raises the end gate, 
permitting the snow to slide out between the rear wheels. 

The Baker Manufacturing Co. also makes a snow plow 
that may be attached to the front of any motor.truck and 
a four-wheel trailer plow to be attached to the rear of the 
truck by an offset hitch. The plows and wheel scraper are 
designed to be used in conjunction, the plows pushing the 
snow into winrows and the scraper loading and hauling it 
away with little or no expenditure of hand labor. 

* * . 
Largest Pneumatic Riveter 


What is claimed to be the largest pneumatic riveter yet 
constructed has recently been completed by the Hanna Engi- 
neering Works, 2059 Elston Ave., Chicago. The machine, 
shown in the accompanying view, weighs 40 tons, has a 
reach of 21 ft. and can exert a pressure of 100 tons on the 
rivet die with air at 100 lb. per sq.in. It is intended to re- 
place troublesome hydraulic machines for high-pressure steam- 
tight work. The riveting movement is accomplished by a 
combination of toggles, levers and guide links until proper 
pressure is reached, when further travel of the die is 


LARGEST PNEUMATIC RIVETER 


made by a simple lever movement. The total cylinder travel 
is 22 in. and the die movement 5% in. The toggle action goes 
with the first ll-in. cylinder travel and 4% in. of die 


movement, 
* * * 


Extra-Strong Road Grader 


A road grader especially constructed for hauling with trac- 
tors or steam road rollers has recently been placed on the 
market by the Western Wheeled Scraper Co., Aurora, Ill. 
Heavy Z-bars are used for the main frame and all rigid con- 
nections are made with %-in. rivets instead of bolts. The 
front wheels are 34 in. in diameter, made of steel with stag- 
gered spokes, and the rear wheels are 44 in. in diameter. The 
grader blade is not rigidly attached to the blade beams but 
has a lateral play of 22 in. in either direction. This adjust- 
ment of the blade is automatic and is controlled by the posi- 
tion of heavy stay chains. It is designed to bring the point 
of greatest resistance on the cutting edge in line with the 
direction of draft and thus prevent the tremendous leverage 
and strain which rack most tractor-drawn machines. An 
18-in. extension is provided for each end of the blade. This 
is of special shape for cutting new or cleaning out old 
ditches, undermining embankments or filling in old ditches. 
With this attachment the machine will cut to a maximum of 
4 ft. outside of the wheels. This grader is known as No. 10. 
It weighs 6,400 lb. and is 18 ft. over all. 








